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_ GEOLOGY OF THE PORT LEYDEN QUADRANGLE, 


ee LEWIS COUNTY, N. Y. 
BY 
W. J. MILLER 


INTRODUCTION 


The Port Leyden, New York, quadrangle of the United States 
Geological Survey comprises the region lying along the western 


border of the Adirondack mountains and is included between 
latitude lines 43° 30’ and 43° 45’ north and between longitude 


fines),75°-15' and 75° 30° west. The map covers 1/16 square 
degree or about 215 square miles of territory, all of which lies 


- in Lewis county except a few square miles extending:into Oneida 


county at the extreme southeast. The Rome, Watertown and 


Ogdensburg Division of the New York Central Railroad tra- 


verses the region from north to south through the Black river 


valley. Port Leyden, Lyons Falls, Glenfield, Martinsburg, Turin 
-and Constableville are the principal villages. 


This region, like most others along the border of the Adiron- 


+ dacks, was at one time a dense forest which has nearly all 


been cut away, leaving only small wooded areas of second 
growth. Next to agriculture, the chief industry is the manu- 


facture of wood pulp and paper, the largest mills being located 


at Lyons Falls, Goulds Mill, Kosterville, Shuetown, Lyonsdale 
and Port Leyden. The logs used are driven down Moose river. 
A number of small sawmills are still in operation. 

On the east side of Black river the soil is nearly always sandy 
and rather unproductive, while on the west side of the river the 
soil is usually rich and supports a prosperous farming com- 


munity. The principal products are milk and cheese. 


6 NEW YORK STATE MUSEUM 


GENERAL GEOLOGIC FEATURES 


Under this heading it is proposed to briefly outline the 
geologic history of the whole Adirondack region so that the 
detailed study presented in this report may be made more in-_ 
telligible to the reader. This outline is based largely upon the 
admirable treatises of Prof. H. P. Cushing. 

So far as known the oldest rocks of the Adirondacks are those ; 
of Grenville (Precambric) age. They are sedimentary rocks, 
originally shales, sandstones and limestones, which have been 
highly metamorphosed into gneisses and crystalline limestone. 
These rocks are of unknown but great thickness, and are widely 
scattered throughout the Adirondacks, thus showing that the 
whole region was under water at the time of their deposition. 

After the deposition of the Grenville sediments the region 
was raised above the ocean level and the rocks began to decom- 
pose and suffer erosion. Either just before, during, or after the 
uplift, great masses of igneous rocks were intruded. The Gren- 
ville rocks were for the most part engulfed by the intrusion so 
that only occasional patches of them were left intact. 

After the igneous activity the rocks became thoroughly meta- 
morphosed by being squeezed, highly folded and converted into 
gneisses. Such changes can take place only at great depths 
(several thousand feet) and hence we are led to the belief that — 
a vast erosion of the original land masses must have taken place. 
This in turn signifies that the land masses must have remained — 
above sea level for an immense length of time. 4 

At or toward the close of this long period of erosion, igneous © 
activity of a minor character took place. The basic igneous © 
rocks erupted at this time are especially well shown in the ; 
northeastern Adirondacks, where they were squeezed up 
between joint planes in the older rocks. That these rocks are 
much younger than the igneous rocks first mentioned is clearly 
shown by their mode of occurrence and their general lack of 
metamorphism. 

Toward the close of the erosion period the region of the 
Adirondacks was nearer the sea level and of slighter relief than 
at present. Then the whole region began to sink slowly, allow- 
ing the sea to encroach upon the land until only an island was 
left or probably even until the whole region was under water. 
During the subsidence, deposition of Paleozoic sediments went 
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on, one layer above another, the younger deposits overlapping 


7 


each other and encroaching upon the sinking land surface. 
Since the subsidence was not entirely uniform on all sides 


certain local variations in deposition occurred. 


The first of the deposits to form upon the sinking floor was 


: the Potsdam (Cambric) sandstone now found exposed nearly 


everywhere except along the southwest border. After this the 


sediments changed in character and the limestones of the Beek- 


mantown (Lower Siluric) were laid down. Then followed the 


_ deposition of the highly fossiliferous Trenton (Lower Siluric) 
limestones including the Lowville and the Black River lime- 


stones. The fairly clear waters full of animal life then gave way 


_ to the muddy waters of the Utica, when the Utica shales (Lower 


Siluric) were deposited. At this time the Adirondack region 


_ was probably all under water. Next came an uplift on the east 
and northeast where depositions ceased. On the south and 


southwest, however, deposition continued and the successive 
formations of the Siluric and Devonic above the Utica shale were 
laid down. These Paleozoic formations may now be seen as 


‘one passes from the Adirondacks southward to the southern 


border of the State. 

The last period of igneous activity in the Adirondacks 
occurred some time after the close of the Lower Siluric. This 
activity was of minor extent and showed itself in the form of 
dikes. 

At some time after the deposition of the Utica shale the rocks, 
especially along the southern border, were deformed chiefly by 
faulting. A series of these faults extends across the Mohawk 
valley. The western Adirondacks, including the Port Leyden 
quadrangle, have been subjected to erosion for a vast length of 
time, certainly since the close of the Paleozoic and more than 
likely since the Devonic. During this great lapse of time a large 
amount of material has been removed. Doubtless the. whole 
Port Leyden quadrangle was at one time covered by the Utica 
and Lorraine shales, which have all been removed except along 
the western side. 

The superficial deposits, such as the sands and gravels which 
are so prominent in the Port Leyden district, were formed by, 
or along the border of, the great ice sheet of the Glacial age. 
From the geological standpoint this ice sheet was present only 
quite recently and covered most of New York State. 
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TOPOGRAPHY AND DRAINAGE 
The Black river valley may be looked upon as the principal 


topographic feature along. the western border of the Adiron-— 


dacks, and the Port Leyden quadrangle represents a consider- 
able portion of this valley where it is deepest. Black river 
enters the quadrangle at the southeast corner at an elevation of 
1ooo feet and, after following a northwest-north course, leaves it 


near the middle of the northern boundary at an elevation of about 
740 feet. From the river eastward there is a general upward — 
slope toward the Adirondacks. Facing the river there is a steep 


slope, which within 214 miles, passing eastward, gives way to 


a generally level sand-flat area lying at an elevation of from’ 
1200 to 1300. Along the eastern edge of the map several points 


reach altitudes of from 1300 to 1340 feet. 

Passing westward from the river the general rise is much 
more rapid. Two terraces are here well developed from the 
latitude of Port Leyden northward. The lowermost terrace 


is from 2% to 4 miles wide and has a steep front rising 


from 300 to 400 feet just west of the river. The upper ter- 
race is known as Tug hill whose very steep eastern front 
rises from 400 to 450 feet and makes up the western por- 
tion of the quadrangle. The highest point on this side of 
the river is Gomery hill, near the western edge of the map, 
which shows an elevation of nearly 2100 feet, while altitudes of 
1800 to 1900 feet are common. This high ground to the west 


of the river is a part of the broad high land area which lies 


between Black river and Lake Ontario. It is interesting to note 
that the elevations of the western portion of the quadrangle are 
much greater than those of the eastern or Adirondack portion. 
Jn order to reach elevations of 2100 feet or over it is necessary 
to pass 20 or 25 miles east of Black river into the Adirondacks 
to the high points around the Fulton chain of lakes. | 

Within the map limits Black river descends 209 feet, through 
a Series of still waters and rapids, before reaching Lyons Falls, 
At Lyons Falls there is a sudden drop of 60 feet, but from this 
point northward to the map limit the river flows by a winding 
course through an old lake bottom [see p. 54] and the gradient 


is almost imperceptible. The largest tributaries to Black river 


from the east are Fall brook, Moose river, Fish creek, Otter creek 
and Independence river. By far the largest of these is Moose 


ay a enemies 
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river, one branch of which drains the Fulton chain of lakes. 
Chief among the tributaries from the west are Sugar river, Mill 
creek, House creek, Whetstone creek and Roaring brook. All 
the larger streams which have cut across the steep eastern 
front of Tug hill have there cut out deep narrow gorges locally 
‘called “‘gulfs.” More special physiographic features will be 
described later. 


PRECAMBRIC ROCKS 


The Precambric rocks of the quadrangle represent a portion 
of the great Adirondack crystalline mass along its extreme west- 
ern border. They occupy the eastern side of the quadrangle and 
make up a little less than one half its area. Except at the 
extreme south the Paleozoic-Precambric boundary line is every- 
_ where to the west of Black river, but it keeps close to the river 
bottom. These crystalline rocks continue westward, under 
cover of the Paleozoics, for many miles. Considerable portions 
of the Precambric area are so deeply buried under glacial drift 
deposits that it is impossible to gain even the slightest clue as 
to the character of the rocks in those places. 


Grenville gneiss 


The Grenville formation takes its name from Grenville, 
Canada. It comprises a series of gneisses representing very 
ancient sedimentary rocks which have been so profoundly meta- 
_ morphosed that the original sedimentary features have been 
largely obliterated. So far as can be definitely proved they are 
the oldest exposed rocks in the whole Adirondack region. That 
they are not actually the oldest rocks is evident from the fact 
that these sediments must have been deposited upon a still older 
floor. This very ancient rock floor, which may or may not 
represent a portion of the earth’s primitive crust, has thus far 
not been proved to exist in the present exposures of the Adiron- 
dacks. It is barely possible that some of the gneisses still of 
doubtful age and origin may represent that ancient sea-floor. 
Within the map limits the Grenville has been mapped in only 
three small areas, one at Kosterville, another at Lyonsdale, and 
a third to the east of Fowlersville. Grenville rocks are unques- 
tionably present in much greater force than these small areas 
seem to indicate but they are always so thoroughly involved 
with other gneisses that they can not be represented on the geo- 
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iogic map as such. Occurrences of this kind will be described — 


later. 

One of the strongest proofs of the sedimentary origin of the 
Grenville is the presence of limestone beds in the formation. 
Such limestones have been described by Smyth’ in the Diana- 
Pitcairn area some 30 miles northward and also at the Ful- 
ton chain of lakes some 25 miles eastward. A little has been 
found by Mr D. H. Newland in the Little Falls district and 
also on Moose river a few miles east of the Port Leyden quad- 
rangle. The latter occurrence is the closest to the Port Leyden 
quadrangle so far known. The writer has found no actual lime- 
stone on either the Remsen or the Port Leyden sheet although 
certain gneisses usually associated with the limestone are pres- 
ent. The statement may be repeated that, whereas Grenville 
limestone is common along the northwestern Adirondacks, it is 
only sparingly represented along the southwestern border. 

The fact that commonly the Grenville rocks here and else- 
where are in alternating layers which stand out in sharp con- 
trast because of marked differences in composition and color 
leads to the belief that these bands are due to differences in 
original sedimentation. At times the gneiss is composed of 
almost pure quartz and could scarcely be of igneous origin. 

Graphite is a form of crystallized carbon and of organic origin. 
Its presence as flakes in certain of the Grenville gneisses, in- 
cluding some within this quadrangle, affords a strong argument 
in favor of the sedimentary origin of those gneisses. Garnet is 


frequently present, often in great abundance, and it is rather — 


more common in metamorphosed sediments. 

Of the three areas above mentioned, each has certain dis- 
tinctive features and hence they will be separately described. 
Thus in the Kosterville area the rocks are mostly quartz-silli- 
manite gneisses in thin layers and weathering to a rusty brown. 


They are not sharply separated from the neighboring rocks and 


some feldspar-garnet gneisses appear near the northern border 
of the area and along the river below Shuetown. The dip of 
the foliation is northward while the strike is about n. 60° e 


which is the same as for the surrounding rocks. The specimen 


here described were taken from the fine exposures just below 
the bridge across Moose river. Microscopic study shows one 
a i 

1 Crystalline Rocks of the Western Adirondack Region. N. Y.astate 
Mus. sist An. Rep’t. 1897. 2:469-07. 
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Plate 1 


W. J. Miller, photo 
Grenville gneiss just below the Moose river bridge at Goulds Mill. 
The rock is here practically a thin bedded quartzite. 
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specimen to be made up as follows: quartz 754; sillimanite 12%; 
_ and with the long axes of the glistening needles parallel to the 
rock bands; enstatite 5%; magnetite 3%, and changing to leucox- 
ene; pyrite 2%; garnet 24, and often completely enveloping the 
_ magnetite; together with a little zircon and badly decomposed 
biotite. Another specimen shows from 85 to 9o¢ of badly cracked 
_ quartz; 1 or 2% each of hornblende, pyrite and sillimanite with 
a little zircon; while the rest of the rock is made up of gray, 
uncrystallized, yellow-stained, decomposition products of horn- 
blende and biotite. Certain other layers are slightly feldspathic. 
_ The most striking features in the composition are the very high 
quartz content, the almost complete absence of feldspar, and 
the dearth of dark colored minerals. The rock thus appears 
to have been’an almost pure sandstone which has been meta- 
-morphosed to a quartzite. The rock is highly cataclastic and 
that the mass has been subjected to a great pressure is proved 
by the local folds and by the general crushed appearance of the 
exposures [see pl. 1]. In the field the rock has a decidedly sedi- 
mentary look and we have here a fine example of the Grenville 
which does not appear to have been very profoundly changed 
from the original sediment.. Where these gneisses grade into 
the surrounding mixed gneisses some feldspar and a larger per- 
centage of dark colored minerals are present. 

The Grenville rocks in the Lyonsdale area are chiefly feldspar- 
garnet-mica gneisses. The gneissic structure is here greatly 
accentuated by the alternation of light and very dark gray layers 
which are usually from a few inches to a foot or more in thick- 
ness. A thin section of the light gneiss shows quartz 754%; feld- 
spar 15 to 18%, mostly oligoclase to labradorite, but with a little 
‘microperthite; biotite 5%, and garnet 2 or 3%. In the dark 
gneisses the quartz is proportionately less prominent while the 
biotite may run as high as 35 or 40%. Both the light and dark 
rocks are often very garnetiferous. In some specimens a few 
small flakes of graphite were noted. The original sediments 
here were probably somewhat carbonaceous shales and shaly 
sandstones. 

The rock bands show a northward dip at a high angle and a 
strike of n. 40° e. On the north side the exposures are not good 
but the Grenville does not seem to be sharply separated from 
the surrounding rocks, while on the south side, along Moose 
river, there is exhibited a very sharp contact between the Gren- 
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ville and. the syenite. The more resistant syenite here forms a 
high, steep ‘rock-wall on the south side of the river, while the 
less resistant Grenville gneisses have been deeply trenched by 
the river [see pl. 2]. Moose river really bears about n. 40° e. 
here and parallel to the foliation instead of nearly east and west — 
as shown on the map. ed 
In the area east of Fowlersville the Grenville rocks are chiefly 
pyroxene gneisses. The gneissic structure is highly developed 
and accentuated by the alternations of light and dark colored © 
bands although none of the rocks are very dark colored. The — 
bands are seldom more than a few inches thick. Microscopic 
investigation shows the common rock to be made up as follows: 
40 to 50% of quartz; 25 to 30% of large, bright green, pyroxene 
crystals, sometimes slightly pleochroic; about 25% of feldspar, 
mostly orthoclase together with a little acid plagioclase; 3 to 5% 
each of hypersthene and enstatite; and a little bronzite and 
white pyroxene. Judging by the composition the sediments 
from which these rocks were derived were probably shales or 
shaly sandstones possibly somewhat calcareous. These gneisses 
are very similar to those referred to by Smyth as being directly 
associated with limestone. Although no limestone is here seen 
in outcrop, it is possible that some does occur along the east 
side of the area which may thus account for the distinct depres- 
sion (now drift-filled) along that side and from which some 
softer or less resistant material has certainly been removed by » 
erosion. Associated with these gneisses are a few layers rich ; 
in basic plagioclase feldspar and poor in pyroxenes and which. 
have the appearance of igneous rocks. This Grenville area forms a 
long, narrow ridge which stands out as a distinct topographic feature. — 
Moose river has cut a channel across this ridge. The rocks dip at — 
an angle of 40° or 50° westward and strike almost due north and | 
south. Outcrops of syenite have been found on all sides of, and — 
pretty close to the Grenville mass. There are no sharp contacts — 
visible but it seems certain that we are here dealing with a long, — 
narrow inclusion of the Grenville in the syenite. This matter will be 
_ further discussed below under the heading “ Syenite gneiss.” 


Syenite gneiss 


As indicated on the geologic map, syenite gneiss makes up a 
considerable portion of the known Precambric area. From the 
standpoint of both composition and structure it is very uniform 


= a 
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. Plate 2 


Ww. J. Miller, photo 


Moose river gorge just east of Lyonsdale. The rocks in the bed 
of the river are garnetiferous gneisses belonging to the Grenville. 
The high, steep rock on the right side is syenite which is in sharp 
contact with the Grenville. 
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over pretty large areas and it is clearly the most homogeneous 
_ tock mass among the Precambrics. The typical rock is a quartz- 
: hornblende syenite always showing the granitoid texture. The 
_ quartz content varies a good deal but apparently without other- 
wise affecting the rock. The dark colored minerals are always 
very subordinate in amount. On weathered surfaces the color 
of the rock varies from a light brown to a reddish brown, while 
_ the color of the fresh rock varies from a sort of greenish gray 
to a light gray. The rock is nearly always medium grained 
_ although somewhat variable in this respect. In the field the 
_ rock always clearly exhibits a gneissic structure which usually 
can not be made out in the hand specimen. A distinct banding 
is seldom shown except at times near the borders where the 
syenite grades into the surrounding rocks. The minerals are 
roughly arranged with their long axes parallel to the strike of 
the foliation which ranges from n. 30° to 70° e. Such an 
arrangement of the dark colored minerals causes the foliation 
to be more evident, but they appear like wavy streaks which 
are seldom continuous for more than a few inches or a foot. 
‘The homogeneity of this syenite and its lack of distinct banding 
serve to separate it from the other Precambric rocks in the field. 

The only noteworthy departure from homogeneity is to be 
found in the presence of occasional small dark basic patches in 
‘the syenite. These fpatches nearly always show abrupt termi- 
nations and to all appearances they are true inclusions. They 
‘are rich in hornblende and biotite and are invariably arranged 
with their long axes parallel to the gneissic bands of the syenite. 
‘Such inclusions may be seen in the field southeast of Denley; 
near where Miller brook enters the quadrangle; and probably 
best in the large exposures southwest of Partridgeville. Most 
‘of the syenite outcrops are, however, entirely free from such 
inclusions. 

A number of syenite areas are shown on the accompanying 
geologic map. Of these the southernmost one extends from 
-Denley southeastward to Hawkinsville and represents probably 
the purest and most typical syenite of the region. Fine expos- 
ures occur in the fields southeast of Denley and in the vicinity 
of Hawkinsville. A large area extends from Miller brook north- 
ward to Moose river with good outcrops along Fall and Miller 
brooks; at Fowlersville and for 2 miles southward; and just 
east of Lyonsdale. Another large area occupies the northeastern 
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portion of the quadrangle with fine exposures between Brant- . 
ingham lake and Partridgeville and also where the road leaves 
the map east of Brantingham post office. The area between 
Greig and Donnattsburg shows many large outcrops of rock © 
which here as well as around Partridgeville are more quartzose 
than usual. ‘Smaller patches of rather quartzose syenite are 
shown at Lyons Falls and in the river bottom east of Glenfield. 

The rock exposed in the quarry southeast of Denley may be 
taken as typical of the best syenite of the quadrangle and a 
detailed description of this type will now be given. In thih 
section fresh feldspar is seen to be the most common mineral 
which makes up 75 to 80% of the rock. Much of the feldspar 
is present as microperthite usually in large crystals and with 
the microperthitic structure beautifully exhibited. There is also — 
a considerable percentage of another feldspar, presumably anor- 
thoclase, which is characterized by a sort of moire or clouded 
appearance. There is a small amount of plagioclase feldspar 
ranging from oligoclase to andesin. The second most common | 
mineral is quartz of which there is 12 or 15%. The quartz grains — 
are very variable in shape and size and are frequently broken 
as a result of pressure. Of the dark colored minerals hornblende > 
and biotite make up about 5¢ of the rock. The hornblende is~ 
the common green variety with usual pleochroism and shows 
frequent alterations to chlorite. 1 or 2% of magnetite, some- 
times with leucoxene borders, is also present. Beside these a~ 
few small crystals of zircon, apatite, and zoisite may be seen nearly 
always ‘as inclusions. : 

A study of the thin sections from the different syenite locali- 
ties shows a range of minerals as follows: Feldspar 60 to 80% 
—microperthite always abundant, anorthoclase none to 20%, 
oligoclase none to 10%; quartz I 5 to 30%; hornblende none to 54; 
biotite none to 3%; magnetite none to 3%, and zircon, apatite and _ 
zoisite are nearly always present in very small amounts. In 
one or two cases a little garnet has been noted. The cataclastic 
structure is always more or less well developed in the syenite, 
sometimes being very prominent, which shows that the rock 
must have been subjected to a pretty severe dynamic meta- 
morphism. 

In Cushing’s? typical syenite at Loon lake and Smyth’s? typi- 
——-_— eee 


~ 1Geol. Soc. Am, Bul. 1899. 10:177-02. 
2 loc. cit. p. 473. 
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cal rock in the Diana-Pitcairn area, the dark minerals, especially 
pyroxene, are prominent constituents, while in the Port Leyden 
district the pyroxene is always absent and the dark minerals 
never amount to more than 7 or 8¢. Otherwise the rocks are 
very similar. In passing northwestward from Little Falls to 
Port Leyden the syenite loses its pyroxene and the microperthite 
becomes more prominent than the anorthoclase. 

It is now well established, especially by the excellent work of 
Smyth,’ that the syenite is a plutonic igneous rock which has 
been intruded into and is therefore younger than the Grenville. 
The evidences from the Port Leyden region are clearly in har- 
mony with this view. Thus the Grenville area east of Fowlers- 
ville is surrounded by pure syenite and the writer is convinced 
that we have here a good example of a large Grenville inclusion 
in the syenite. Significant in this connection is the fact that 
the strike of the foliation in the Grenville is north and south 
while that of the nearby syenite is about n. 30° e. This would 
be expected especially where large sedimentary masses were 
caught up in the molten syenite. Near Lyonsdale, on the south 
side of the river, the syenite and Grenville are in sharp contact 
while north of the river they appear to blend into each other. 
Around Kosterville no sharp contacts are seen but the syenite 
and Grenville seem to be mixed around the borders of the Gren- 
ville. Referring to similar phenomena farther northward Smyth? 
says: “Some of these inclusions are clearly defined with sharp 
boundaries but others are somewhat blended with the surround- 
_ing syenite as though they had undergone a partial melting.” 
The small basic inclusions above mentioned and the very inti- 
mate mixture of syenite and Grenville on a large scale as de- 
scribed below also argue for the intrusive character of the 
syenite. 

Granitic syenite gneiss 

In the northern portion of the quadrangle, and on either side 
of Black river, two areas of granitic syenite gneiss are shown 
on the geologic map. These areas are probably continuous 
under the broad drift-filled valley bottom. This rock is almost 
certainly a granitic phase of the normal syenite above described, 
and, since the one rock grades into the other, the drawing of a 
boundary line must of necessity be an arbitrary matter. In 
ee 

* loc. cit. 

? Toc. cit. p. 477- 
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order to distinguish the granitic syenite from the normal syenite 


several features, given in the following description, must be 


considered. : 45 
The rock is not only clearly gneissoid but also distinctly 


banded. The rock bands are straight and rather persistent and 
the minerals are commonly arranged with their long axes paral- 
lel to the foliation. Frequently the “leaf gneiss” effect is beau- 
tifully shown because of the flattening out of the quartz and 
feldspar crystais. The color of the typical rock is red although 
at times gray bands are present. The size of the grain is rather 
variable Lut mostly pretty coarse. At times the quartz and 
feldspar crystals are almost porphyritic. The average quartz 
content is noticeably higher than in the normal syenite and com- 
monly the more weathered surfaces show numerous projecting 
quartz crystals; often the rock might well be called granite. 
The granitic syenite also lacks the homogeneity of the ordinary 
syenite. In the larger exposures of the typical red quartzose 
gneisses there are occasional bands of gray, less quartzose 
gneisses very similar to the normal syenite. 

Another noteworthy feature is the presence of long, narrow 
patches or inclusions much like those sparingly present in the 
ordinary syenite, but they are here much larger and more numer- 
ous. ‘They are always drawn out perfectly parallel to the folia- 
tion planes but they are seldom more than 30 or 4o feet in 
length. They are composed of about equal parts of badly de- 
composed basic plagioclase and brown hornblende with which 


are associated thin layers of almost pure biotite. These biotite ~_ 


layers often give the rock a decidedly schistose appearance. 
The presence of these basic patches has doubtless aided in the 
production of the distinct banding of the granitic gneiss during 
the process of dynamic metamorphism. In this connection the 
writer has read the recent paper! by Professor Adams which 
deals with the origin of the amphibolites in the Glamorgan gran- 
ite of Ontario, Canada. He says: “ Here the limestone (Gren- 
ville), toward the granitic contact, passes gradually over. into 
amphibolite, the latter being undoubtedly produced by the alter- 
ation of the former. . . The -granite, furthermore, not only 
penetrates the (limestone) series, but floats off masses of the 
altered rock which in the form of bands, streaks, and isolated 
shreds are seen thickly scattered through the granite in the 


* Jour. Geol. 1909. 17:8. 
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_ vicinity of the contact and which while less abundant, are found 


_ throughout practically the whole extent of the bathylith.” Judg- 


e 


ing from his descriptions of the amphibolites, the inclusions in 


_ the Port Leyden region are very similar to them and, although 
_ we have here no such positive evidence for their origin, the ex- 


_ planation above given by Professor Adams becomes very sug- 


_ gestive at least. 


In a general way at least, another distinction from the syenite 


is the more complete granulation of the granitic gneisses. Under 


bet ti 


_ the microscope the cataclastic structure is always well exhibited, 


sometimes to a remarkable degree. The quartzes were most 


badly broken by the grinding action and strain shadows are 


common. 

In thin section the typical red granitic syenite from near the 
lower road crossing on Otter creek is seen to consist of about 
6o% of feldspar; 35% of quartz; 3% of hornblende; 2% of mag- 
netite, and a very little zircon and apatite. The feldspar is 
chiefly microperthite accompanied by some anorthoclase and a 
little oligoclase. Red hematite stains are common in the sec- 
tions. Closely associated with this typical rock, but always in 
subordinate amount, is a gray, less quartzose and more truly 
syenitic rock. In all of the sections of the granitic syenite exam- 
ined the feldspar ranges from 60 to 70%. Microperthite is the 
chief feldspar, while anorthoclase ranges from absence to 204, 
and oligoclase never exceeds 5%. The quartz range is from 25 
to 40%. Hornblende is always present but never above 5%. Bio- 
tite is often absent and never exceeds 2%. From 1 to 4% of 
magnetite always occurs. Small crystals of apatite and zircon 
are common. 

_ It seems certain that this red granitic gneiss is a differentia- 
tion phase of the normal syenite gneiss. Except for the greater 
granulation and somewhat higher quartz content, microscopic 
study shows no difference between the rocks. In the field no 
sharp line of separation can be drawn. The normal syenite in 
general seems-to become more quartzose toward the north so 
that in this respect; at least, the syenite around Partridgeville 
closely approaches the granitic syenite. The writer is inclined 
to the belief that the passage from one rock to the other is much 
like that described by Smyth in the Diana area some 20 or 25 
miles northward. He says: “ Passing southward from the 


latter (limestone formation) the syenite at first slowly and irreg- 
eee 
loc. cit. p. 481-82. 
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ularly then more rapidly increases in gneissoid structure till at 
a distance of from 3 to 5 miles from the limestone a region 


of red hornblende gneiss is reached. . . West of Natural 
Bridge in Jefferson county the syenite unquestionably passes 
over into a very perfect red gneiss. . . Both in the field 


and under the microscope the gradual change of the rock can 
be followed through every step.” The same sort of a change 
has been observed by Cushing in the Tupper Lake syenite. 


Syenite-Grenville mixed gneisses 

A considerable portion of the known Precambric rock area 
has been represented upon the geologic map as being made up 
of various mixed gneisses. These gneisses include a great many 
rock varieties which make up a heterogeneous mass. After a 
careful study of these gneisses the writer is fully convinced that, 
for most part at least, they represent a more or less intricate 
mixture of the syenite and Grenville rocks. Some of these 
gneisses are admittedly of uncertain origin. Certain small 
patches within these areas are undoubtedly rather pure Gren- 
ville, while others seem to be pure syenite, but the small scale 
of the map does not permit these to be separately shown. Some- 
times the syenitic and-sometimes the Grenville facies predomi- 
nate. These rocks are everywhere thoroughly gneissoid. and 
they are generally well banded except in some of the more syen- 
itic masses. The “leaf gneiss”’ structure is at times well developed. 

It has already been stated that the syenite is intrusive into 


and younger than the Grenville and that the Grenville areas” 


must be regarded as large inclusions. A study of the syenite- 
Grenville mixed gneisses furnishes convincing evidence of the 
same kind. Actual inclusions of undoubted Grenville may occa- 
sionally be seen within the syenitic masses. Such inclusions 
may be seen in the vicinity of Lyons Falls; 1%4 mile north and 1 
mile east of Port Leyden; 1%4 miles above the mouth of Miller 
brook; 1 mile above the mouth of Fall brook, etc. As already 
suggested, the writer is of the opinion that the Grenville was 
often either partially or wholly incorporated into the syenite 
by fusion when the latter came up.in a molten condition. Vari- 
ous rock types formed in this way would depend partly upon 
the degree of metamorphism and partly upon the character of 
the Grenville. The masses of rather syenitic looking rocks which 


*,N. Y. State Mus. Bul. 95, p.323. 


W. J. Miller, photo 
A typical Precambric exposure % mile north of Lyons Falls sta- 


tion showing the smoothed, glaciated character of the surface. The 
rock is a syenitic facies of the syenite-Grenville mixed gneisses. 
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are quartzose and garnetiferous may be accounted for by some 
such process. 

Three syenite-Grenville areas are shown on the map. The 
largest of these extends from Denley station to north of Greig, 
a distance of nearly 12 miles, while the width averages some- 
thing like 3 miles. In the southern portion of this area the 
Grenville is present in greater force than the syenitic or granitic 
rocks, while in the northern the reverse is true except possibly 
in the vicinity of Greig. Within this area there seems to be good 
evidence for the former existence of very ancient Grenville rock 
belts or structure lines which extended in a northeast-southwest 
direction. Thus pyroxene gneisses are found in the area east 
of Fowlersville; in small outcrops 11% miles east of Port Ley- 
den; and 1% miles north of Denley, and these are all arranged 
along a northeast-southwest line. A belt of feldspar-garnet 
gneisses shows a similar strike and extends from Lyonsdale to 
Port Leyden. Quartz-sillimanite rocks much like those at Kos- 


terville have been noted in small exposures from % to %4 of a 


mile north of Port Leyden and this suggests another northeast- 
southwest belt. A less well defined belt is garnetiferous and 
passes through Lyons Falls. Still another belt, in which garnet- 
sillimanite gneisses are commonly found, passes northeast and 


_southwest through Greig. It seems pretty certain that before 


_ the intrusion of the syenite, these Grenville belts were continu- 


ous and well defined and that as a result of the intrusion they 
were all cut up leaving only here and there masses of the pure 


Grenville. 


Of the two smaller syenite-Grenville areas, one lies about 2 
miles north of Fowlersville and the other around East Martins- 
burg. These rocks are quartzose syenites often containing gar- 
nets and more or less intermingled with Grenville. 

The great variety of rock types making up this complex and 
their gradations from one type to another make it difficult to 
give a proper idea of them by description. Microscopic study 
of numerous thin sections shows the presence of all the minerals 
of both the Grenville and the syenite and in addition to them 
microcline which often occurs as a prominent feldspar. The fol- 
lowing brief descriptions include most of the leading types: 

1 Syenitic facies. These are often practically indistinguish- 
able from the normal syenite. They are usually, however, pretty 
fine grained and under the microscope nearly always show a 
highly cataclastic structure. They frequently contain microcline 
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feldspar and a large proportion of quartz and the dark colored 
minerals. Thus a specimen from along the railroad 2% miles 
-north of Lyons Falls contains 75% of microperthite; 20% of 
quartz; 5% of magnetite, biotite and hornblende, together with 


a little zircon. Another from % of a mile southwest of Goulds 


Mill contains 65%, in about equal amounts, of microcline, micro- 
perthite and plagioclase (oligoclase to labradorite); 25% of 
quartz; and 10% of biotite and magnetite. North of Lyons Falls, 
along the railroad, similar rocks often carry 30 to 40% of quartz 
with sometimes a little anorthoclase and they greatly resemble 
the granitic syenite. 

2 Grenville facies. Small exposures often show very pure 
Grenville as for example at the river dam %4 mile north of Port 
Leyden. A thin section from here shows 80% quartz; 10% silli- 

“manite; 84 magnetite and 2¢ biotite, together with a little zircon. 
Again, a typical pyroxene, quartz gneiss is associated with syen- 
itic rocks 114 miles above the mouth of Miller brook. A Grenville 
facies carrying garnets occurs in the vicinity of the paper mill at 
Lyons Falls. 

3 Garnetiferous gneisses with a general igneous appearance are 


A MT te a 


very common. Such a rock 2 miles east of Port Leyden shows 65% . 


of microcline and microperthite; 20% of quartz; 5% of hornblende 


and biotite and 10% of augite, magnetite, garnet and zircon. — 


A similar type much richer in garnet and almost free from dark 
minerals occurs in the river bed at Port Leyden. Another type 
from 214 miles east-southeast of Greig shows 65% of plagioclase 


(oligoclase to labradorite) ; 30% of quartz and 5% of biotite, gar- 


net, magnetite and zircon. The origin of these gneisses is doubt- 
ful but they may have been formed by a thorough mixing of 
Grenville masses with the molten syenite. The garnets in these 
rocks are frequently an inch or more across. 


4 A very gneissoid, rather dark rock, which is fairly common, - 


is rich in plagioclase, quartz and biotite. An example from % 
mile south of Lyons Falls contains 45% of plagioclase (oligoclase 
to andesin) ; 40% of quartz; 10% of biotite; 2% of hornblende and 
3% of magnetite, zircon and pyrite. 


5 A very gneissoid, dark rock from 1% miles east of Port ) 


Leyden contains 50% of microcline and plagioclase (oligoclase 


to labradorite) ; 20% of quartz and 10% each of green augite, biotite, 
magnetite and a very little garnet. 


6 A type of dark, quartzless, gabbroic rock such as that at 
Lyons Falls dam contains 55% of plagioclase (oligoclase to labrador- 
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ite); 40% of green hornblende and green augite and 5% of hyper- 
| sthene, magnetite, biotite, zircon and apatite. This type is in 
_ contact with another gabbroic rock which has a considerable 
_ percentage of quartz and hypersthene and some microperthite. 

a Very dark, long, narrow patches which are probably inclu- 
sions are common. They usually consist mostly of decomposed 
hornblende and basic plagioclase together with some quartz, 
magnetite and biotite. 


Undetermined Precambric areas 


_ Unfortunately several large Precambric areas are so deeply 
buried under Pleistocene deposits that the character of the un- 
derlying rocks is entirely unknown. These areas have been so 
indicated upon the geologic map. 


PAEEOZOIC ROCKS 


The Paleozoic rocks occupy a little over one half the area of 
the quadrangle on the west side. Except at the extreme south 
they always lie to the west of Black river. The maximum thick- 
ness of the Paleozoic formations is approximately 1500 feet. 


Potsdam sandstone 

The Potsdam sandstone is of upper Cambric age and is the 
most ancient sedimentary formation bordering the Adirondacks. 
It is not present in outcrop in the Port Leyden quadrangle nor 
in fact along the whole southwestern border of the Adirondacks, 
although it is most likely present beneath the later formations. 
South of Port Leyden the deep wells at Utica and at Rome show 
a basal sandstone which is more than likely the Potsdam. West 
of Port Leyden the Potsdam, according to Orton,’ is most cer- 
tainly present in the deep wells of Oswego county at Central 
Square, Parish, Pulaski and Stillwater. The nearest outcrops 
of the sandstone are something like 20 miles north-northwest 
of the Port Leyden quadrangle and from there northward to the 
St Lawrence it is a common surface rock. 


Pamelia limestone 
The Pamelia limestone was named by Professor Cushing from 
a town in Jefferson county where he recently recognized it as 
‘a distinct formation.2 Between the Potsdam and the Pamelia, 
EES Se See eee 
- 1Petroleum and Natural Gas in New York. N. Y. State Mus. Bul. go. 


; 1899. 
Geol. Soc, Am. Bul. 1908. 19:155-76. 
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in the St Lawrence and Champlain valleys, other formations 
come in whose exact relationships have not yet been made out. 
According to Ulrich the Pamelia is to be correlated with a part _ 
of the Chazy of the Champlain valley. For a long time the — 
Pamelia had been described and mapped as Beekmantown lime- — 
stone, but it now seems to be pretty well established that the 
true Beekmantown is not present along the northwestern Ad- 
irondacks. 

The Pamelia formation (Lower Siluric) is tie olden sedi- 
mentary mass exposed within the limits of the quadrangle. Its, 
outcropping edge, which extends from north to south across the 
district, everywhere rests directly upon the Precambric rocks. 


Since it outcrops at the base of the steep slope facing Black 


river its surface exposure is small. The actual contact with the 

Precambric may be seen in at least three places as follows: 
Where the railroad crosses Roaring brook near Martinsburg 

station; along the creek 11% miles northwest-north of Lyons" 
Falls; and along the railroad 34 of a mile north of Port Leyden. 
At a number of other places the contact is almost visible. The 
bed in actual contact with the Precambric is always a sandy 
conglomerate above which occur several feet of calcareous sand- 
stones, then a few feet of bluish black, fossiliferous limestone, 
and finally thin to thick bedded, whitish gray to bluish gray, 
rather impure limestones which latter make up more than half 

the section. Many of the upper, gray beds are really magnesian 
limestones which may be burned for waterlime as has been done 
at Lowville. The conglomerate and sandstone at the base of 
the Pamelia ‘represent the materials derived from the Precam- 
bric land surface as the sea encroached upon it. According to 
the observations of Professor Cushing on the Theresa quadrangle; 
(northward), which are corroborated by the writer on the Port 
Leyden quadrangle, the basal conglomerate and sandstone rep- 
resents a shifting upward horizon, due to overlap, as the sea 
encroached upon the land from west to east. These basal beds 

are more than likely to be correlated with the Rideau sandstone 

as described by Ami in Ontario, Canada. 

Following is a detailed section made by Professor Cushing 
along Roaring brook (near Martinsburg station) and kindly fur- 
nished to the writer: 

4 inches of blue gray calcareous shale above and 9 inches of Feet -Inchal 


same beneath with a 4-inch layer of mottled blue limestone 
dike “thats beneath ii... ar. sis. doe d's async See I 5 


W. J. Miller; photo 

View along Black river, 114 miles above the mouth of Sugar river, 
taken to show the sharp contact between the Trenton and the Black 
River limestones. During high water the thin bedded Trenton lime- 
stones have been worn back to leave exposed a distinct platform of 
the underlying massive Black River limestone. 
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Plate 6 


W. Me Muller, photo. 
A group of “potholes” in the bed of Sugar river %4 mile below 
the railroad crossing. The rock is Black River limestone. 
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: : Feet Inches 
A massive bed of blue granular limestone, mottled and lam- 


_ inated and with pebbles of blue dove limestone............ I 6 
Hard, gray white limestone with spots of crystallized calcite.. .... 9 
Bluish gray, thin bedded limestone, with ripple marks and 
SERA COCS meee te tet ows tts Oh Mca Area tessa oe wie 2 2 
_ Shaly, dirty white mud limestone beds, mud cracked........ I 6 
Bluish subgranular, thin bedded limestone................... Byes 9 
Blue dove, hard, mottled limestone, shaly below, traces of 
WOESUS 4 WAhidage Si ec Sg Ooo er art mere he cree I 4 
Hard, gray granular limestone, pinkish tinge, much calcite.. .... 6 
Thin, ripple marked, dirty white, mud limestone beds........ TA. Goes 
Hard, blue gray subgranular limestone, sand grains and ostra- 
CBGISy GINEREE. pact cs aE GOO RN a ICI ca 2 6 
Hard, gray white limestone, less earthy than usual; calcite 
SOUS) camicS a0bobs b> Din boon CaO Deion 0 Colic 7.0 Onc Ho oct ee ae an. 9 
Subgranular, blue, laminated limestone; welded contact with 
AICGRYS. “4 [Ras o dogger COUre GOO U Cerne aimee Fe se eee 2 5 
Very massive, gray white, earthy limestone, irregular splitting. 5 9 
Massive blue dove limestone in two layers; laminated; sty- 
olitecmaitG traces Or OSSIIS ney canes seas es soja eee wes I 9 
Thin and thick bedded, blue subgranular limestone; massive 
basal layer; laminated; much mud cracked................ 7 9 


Earthy, impure, gray white beds; massive and irregular split- 

ting; lower 12-18 inches hard, gray white, calcite spotted, 

RMT GME TOR Wate ee ais das ive eye viene ke wae vibe bless eels ese ane II 
Gray white, impure, earthy, blocky beds...............-.+.4. I 8 
Impure, gray white, reddish tinged, earthy limestone, with 

purer layer of reddish limestone at base; quite massive; 


cesppypmne JBGS: <igevthe, 208 - oo gad One DOG Oph OCOD Cea cgIOr 7 8 
Bluish black, fine, hard limestone, like 2d beneath but unfossil. Todi ee rctsts 
Gray to blue gray, magnesian looking limestone in 3-6-inch 
SNF CRN A ye Go ae ence) are evayce eietaseciie sete cpus sie bs ae 9 


3 heavy layers of hard, bluish black limestone; ringing; multi- 
~ tude of small fossils, lamellibranchs, cephalopods, one- 


celled Tetradium, etc.........:..csseeeeeee eee tenet eens 4 7 
Red and green, impure, calcareous, sandy mudstone, large sand 
grains; upper 6 inches thin bedded, rest massivesss~.-. ote coats ect 
Very sandy firm green limestone, full of quartz grains...... I 3 
Hard, gray white, somewhat sandy limestone or dolomite ; 
eerste ee ise iain = Sawin oe es aisinre sine ee I 2 
Hard, ringing, green, calcareous CINGIONO case anon deoomouneT Sed 10 
Red, sandy, rotten shale .........-.. 00+. sees eee eect neers I 6 
More solid, red and green calcareous sandstone; rots easily. . ne Wade oe 
Red and green, rotten, calcareous sandstone..........--...+- eA 9 
Green and red arkose; perhaps calcareous..........-..++++++ Ante oon) weil 
Conglomerate resting on Precambric..........+.+sesseeeeees See 10 
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Eight miles south of the above section and I Y%4 miles north- ; 
west-north of Lyons Falls station another excellent secti 
shown along Mill creek where all the beds from the Precam| 
to the Trenton are exposed. Mill creek is not properly pla 
on the map here. Its true course is close to the town line be- | 
tween Turin and West Turin. By means of the hand level the 
writer has determined the thickness of the Pamelia here to be 
about 56 feet. The basal conglomerate, 1 foot thick, is followed 
by 10 feet of gray, calcareous sandstones and very sandy lime- 
stones with some sandy shale partings. Next come 4% feet of 
bluish black limestones. Above this the beds are much like 
those along Roaring brook and their summit is here also capped 
by a limestone conglomerate. 4 . 

Some 7 miles south of the Mill creek section nid in the vicin- 
ity of Denley there are good exposures of the Pamelia. No 
complete section is visible but a study of all the outcrops make 
it certain that the formation is here not over 20 feet thick. Th 
basal conglomerate and sandstone underlies grayish, sandy, thick 
bedded limestones, while the whole is capped by the usual lime 
stone conglomerate. The most southerly outcrops of Pameli 
occur. along Mile creek from 14 to 1 mile above its mouth, wher 
the formation is apparently not over 10 or 12 feet thick. It dis- 
appears before the Remsen quadrangle is reached. 

The thinning out to disappearance of the Pamelia in passin 
southeasterly may be entirely explained as due to overlap, since 
the formation came in from the west, as above shown, and rap- 
idly thins out eastward. Its place of disappearance, most likely 
in the northeastern corner of the Boonville quadrangle, is some 
9 or 10 miles east of a north-south line passing through the 
Roaring brook section where the Pamelia is over 71 feet thick. ! 
This represents an eastward thinning of 7 or 8 feet per mile 
which compares favorably with the rate of thinning noted by 
Cushing over the Theresa quadrangle. Of course, some of. the 
thinning may quite possibly be due to a lack of deposition of so 
much material in the southern portion of the basin. It seems 
certain that the Pamelia is present in considerable force, under . 
cover of later rocks, in the western part of the Port Leyden 
quadrangle and to some extent, at least, in the northern part of 
the Boonville quadrangle. In a letter Cushing says that what 
has heretofore been referred to as Beekmantown-Lowville passage 


beds in the region around Little Falls may in reality be a touch of 
the Pamelia there. 
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Lowville limestone 


_ The Lowville limestone formation takes its name from the 

_type locality at Lowville a few miles beyond the map limits to 
the northward. It was formerly called the Birdseye limestone 
because of the spotted character of the surfaces due to the emer- 

gence of the calcite-filled tubes so characteristic of the formation. 
These calcite-filled tubes stand perpendicular to the stratifica- 
tion planes and were first thought to have been caused by a 
seaweed of the Fucoid type, but they are now referred to the 
genus Tetradium of the branching corals. Not all of the Low- 
ville beds contain the Tetradium. 

In the old State report by Vanuxem everything below the 
Trenton, in this region, was described under the heading “ Black 
River limestone,” but the following quotation shows that, on 
lithologic grounds, he recognized three divisions of the forma- 
tion: “ The cliff shows several distinct kinds of limestone, not 
being a homogeneous mass. The upper part is mixed irregularly 


with black shale. . . The second division is of a lighter 
color, with less shale or impurities, more brittle, and contains 
the Fucoides demissus (Tetradium), etc. . . The third 


division, and which therefore forms the base of ‘the cliff 
is light colored, and the surface of some of the layers present mud 
cracks, showing the presence of shale. It is in these layers that 
the stone exists which is burnt.for waterlime at Lowville.”1~ His 
upper division corresponds to our Black River limestone, the middle 
one nearly to our Lowville, and the lower one nearly to our Pamelia. 
Within the map limits the Lowville, together with the Pam- 
elia, is present, except at the extreme south, as an almost con- 
tinuous surface exposure or ledge facing the railroad. In spite 
“of its considerable thickness its areal extent is small because 
of its outcrop along this steep slope. The Lowville beds are 
mostly bluish dove-colored, pure limestones in beds varying 
from a few inches to 2 feet thick. Some of the beds are mud 
cracked, others are shaly, while still others are fossiliferous 
commonly with the Tetradium. A notable feature is the pres- 
ence of limestone conglomerate at several horizons. In passing 
downward this conglomerate is prominent where the pure dove 
limestones give way to the more impure bluish gray to whitish 
gray limestones and it is here where the line between the Low- 
ville and Pamelia has been drawn. Within the quadrangle this 
line is a difficult-one to draw with any great degree of accuracy. 


1Geol. N. Y. 3d Dist. 1842. p. 42. 
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According to the work of Cushing and Ulrich farther northward, 
there is an unconformity separating the two formations, the 
time gap being represented by the upper portion of the Chazy — 
of the Champlain valley. In the Port Leyden district, the change . 
from the conglomeratic bluish dove limestones to the more im- 
pure whitish, sandy beds seems significant and may be due to 
an unconformity at this horizon. Certainly, however, the writer 
has found no evidence of any well defined or large unconformity 


between the Lowville and Pamelia. 


In the Roaring brook section as measured by Cushing the 


Lowville is made up as follows: 


6-foot layer of Black River limestone; upper 3 feet full of 
CRETE Moa tlere See go. neie a ei8 10 Sa abal ofertas, shale eis char aia ocak Ce Nee rete a ates 


Massive beds of blue dove limestone in 18-inch to 2-foot 
layers; only sparingly fossiliferous, but more or less Tetra- 
dium everywhere ci.) wc es share sehete sane eee eee ee ee 

Shaly® bluedove- limestone 42.0: 2 acs eons eile ieee eee eee 

Blue, granular limestone full of fossils and much crystallized 
Calcite eRe. Fo sciete cts Sse vo Nee te nl ere ee Cee ee 

Ordinary blue dove limestone; lower portion full of gastro- 
pods; upper portion a limestone conglomerate with bunchy 
surface and Stromatocerium look; filling in above are 2-10 
inches/of ‘shaly” limiestonéas....tavene > oe Gan ek on te eee ee ne 

Whines hedded* blueidove: limestones... «2. vet eels sere ee tees 

Massive blue dove limestone; few fossils and little calcite.... 

Blue black dove limestone; full of fossils and crystallized cal- 
cite; thin bedded; shaly above 

Gray OOO beds: ci.% scales cance ete farses ee ee ee 

Shaly, impure limestone beds blue dove color................ 

Gray blue, subgranular limestone; calcite specks and spots.. 

Massive, blue dove limestone; very fossiliferous; Tetradium 
ADUDGANE ica tess stele cieredoees Ate cue cg occ ee 

Thin bedded to shaly blue dove limestone; mud cracked; 
many \FORsILCTragmente, <<). ko vymen's herae Chee OL 

Two massive blue dove beds with shale parting; conglomer- 
atic; many fossils and calcite spots; not sure about Tetra- 
AM srs Sere abe ti Rene kn ees OUR Le eee 

Blue black dove limestone, notably conglomeratic; lots of fos- 
sil fragments and many calcite spots; irregular surface.... 

Thin bedded, mud cracked, dove limestone................... 

Blue dove limestone spotted with calcite; conglomeratic; many 
fossils; no Tetradium seen; abundant quartz sand grains 
on lower surface; probable base of Lowville 
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A section measured by the writer 114 miles north-northwest of 
Lyons Falls, and along Mill creek, shows about 54 feet of Lowville. 
This section is continuous with that of the Pamelia already referred 
to. Near Denley the section contains about 57 feet of the Lowville. 
_ A comparison of the sections at these widely separated localities 
brings out some interesting facts, the chief one probably being that 
the formation shows almost exactly the same thickness throughout 
the whole distance. This is especially significant in view of the 
rapid thinning of the underlying Pamelia. Another fact is the 
great similarity of the beds in the different sections. Thus the basal 
conglomerate always lies from 54 to 57 feet below the summit, 
while another conglomerate apparently always lies about 26 or 28 
feet below the summit and is associated with a heavy bed of pure 
dove limestone full of gastropods. . 

Near the west edge of the Remsen quadrangle, along Black river, 
there is no complete section, but the Lowville is probably not over 
40 feet thick. On the Little Falls sheet the Lowville varies in 
thickness from 5 to 21 feet, while at Canajoharie it is absent 
altogether. Thus the outcropping Lowville along the southwestern 
Adirondacks shows a steady increase in thickness in passing from 
Canajoharie to Port Leyden. 


Black River limestone 


The Black River limestone is so named because of its typical 
xccurrence along Black river. It is a hard, fine grained, dark 
solored to almost black, limestone which breaks with a smooth frac- 
ure. Interspersed through the limestone, in a very irregular man- 
ver, are small patches of black shale which causes the rock, on 
weathering, to break into lumpy masses. The appearance of the 
‘cock is pretty well shown in plate 6. After long exposure to the 
weather the surface color changes to a light gray. -The rock 13 
renerally massive although two or three layers can usually be fairly 
vell made out. Another distinctive feature of the rock; particularly 
he upper portion, is the presence in it of many irregular shaped 
lack chert nodules. Among the abundant fossils are fine large 
pecimens of orthoceratites and columnar corals especially well 
xhibited on the upper waterworn surfaces. Hall’ says of the 
ormation “ from being characterized by a large number of peculiar 
ossils, though mainly belonging to a single family, it is regarded 
s worthy of separate notice. The principal and most prominent 


+Palaeontology of N. Y. 1847. 1:46. 
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organic bodies in this rock are Orthocerata, some of which attai 
the length of more than 10 feet, and have a diameter of 1 foot or 
more. Associated with these are several species of Cephalopoda 
belonging to other genera, and some species of Gastropoda which 
subsequently appear in the succeeding limestone.” These distinctive — 
features cause the formation to stand out as a clearly defined 
horizon and there are many excellent exposures within the 
quadrangle. : 

Within the map limits the Black River limestone varies in thick-— 
ness from 6 or 8 to 15 or 16 feet and although it is so thin it 
is persistently present. It is nowhere seen in outcrop on the Rem-, 
sen quadrangle although it does most likely occur. In the vicinity” 
of Little Falls it is occasionally present but only a few feet thick, — 
while at Canajoharie it is absent altogether. i 

In connection with the Black River limestone certain erosion” 
features are noteworthy. Directly overlying the hard, massive 
Black River beds are thin beds of Trenton with pronounced shale 
partings. The latter beds are more readily worn back than the 
former, the result being that the Black River nearly always stands 
out as a terrace or platform back of which the Trenton rises rather 
abruptly. This platform is of sufficient topographic importance to” 
be shown on the contour map. At times of high water the Trenton 
is now being stripped off the Black River along Dry Sugar river 
and along Black river a little over a mile above the mouth of Sugar. 
river. At the latter place the high water has cut back the Trenton 
limestone so as to leave a distinct and remarkably regular platform 
of Black River limestone which extends for several hundred yards. 
During low water the river occupies a channel which has been worn — 
into the Black River limestone [sce pl. 5]. 

The composition, texture, and massive character of the rock are. 
favorable for the development of “ potholes.” A magnificent dis- 
play of “potholes” may be seen along Sugar river (Dry Sugar 
river) from the canal crossing to near its mouth. The bed of the 
stream, which is here dry except during high water, is literally 
honeycombed with hundreds of “ potholes,” some of them attain- 
ing a depth of 6 or 8 feet and a diameter of several feet [sce pl. 6]. 


Trenton limestone 


The Trenton limestone has its type locality at Trenton Falls 
some 20 miles southward. From the standpoint of areal extent 
and thickness this formation is the second most important one 
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within the quadrangle. In a general way the Trenton here shows 
most of the features of the type locality. At Trenton Falls the 
formation is about 300 feet thick and the rocks are mostly thin 
bedded, impure, dark limestones with pronounced shale partings, 
except the upper 30 feet which are thicker bedded, gray, crystalline 
limestones. The following section shows that a marked lithologic 
change has taken place in passing from Trenton Falls to Port 
Leyden. 


Thick bedded, coarse crystalline, gray limestone 


Fairly thick bedded, gray, crystalline limestone 


Very thin bedded, dark limestone with thin shale 
partings 


Thick bedded, coarse crystalline, gray limestone 


Fairly thick bedded crystalline, gray limestone 


Thin bedded, dark limestone with thin shale _partings 
Sa 


2 ES Se ee Thick, gray, crystalline limestone beds 
er ry SOC Alternating, thin bedded, black limestone and shale 


Fic. x Columnar section from base to summit of the Trenton limestone formation along 
Sugar river and Moose creek. The section is 350 feet thick. 


More than half of the section is here made up of the gray, 
crystalline, heavy beds as opposed to only about 30 feet of such 
beds at Trenton Falls. Within the Little Falls quadrangle the 
heavy, crystalline beds are absent altogether, the upper Trenton 
being represented by the Dolgeville shales which are in reality 
alternating thin beds of impure limestone and shales. These and 
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other facts may be studied to best advantage by comparing t: 
section here with those of the Little Falls and Trenton Fa 
tricts. The two last named sections may be found on page 
the Remsen quadrangle bulletin.! It is evident, therefore, the 
upper Trenton sea in the Port Leyden district was much <a 
water than the same sea in the Little Falls region. Also the 
change from the upper Trenton to the Utica was much oe 
gradual at Little Falls as shown by the deposition there of the © 
Dolgeville shales as a transition series. In passing northward from 
Sugar river to Martinsburg the pure, heavy bedded, crystalline lim 
stones assume even greater importance. ‘= 
The lowermost 20 feet of the Trenton are highly fossiliferous, 
thin bedded, alternating shales and limestones. in 
sharp contact with the underlying massive Black River limestone gat 
may be seen along Sugar river; along Black river 1 mile above the 
mouth of Sugar river; along Mill, Douglass, and House creeks and 
Roaring brook. =¢ 
Except for the shale area at Locust Grove, the Trenton lime- 
stone extends from south to north across the map as an unbroken — 
belt whose width is from 2 to 3 miles. It forms the summit of the 
lower great terrace so plainly shown on the topographic map. 
Minor terraces are developed along the lines of outcrop of certain 
harder and more resistant strata within the formation. The vil- 
lages of Talcottville, Collinsville, Turin, Houseville and Martins-~ 
burg all rest upon the Trenton. The larger streams have cut 
picturesque gorges through this limestone as for example on Sugar 
river, Mill creek, House creek and Roaring brook. The last named 
gorge is locally called “ Whitaker’s gulf.” : 
Throughout all of Trenton time the ocean was fairly teeming with , 
animal forms, especially brachiopods, trilobites, cephalopods, coralel 
and crinoids. Many of the limestone beds are practically made up 
of fossil shells. The writer has made no detailed study of the fos- 
sils, but the forms are mostly the same as those decribed by Prosser 
and Cumings from the type locality at Trenton Falls. Hall has 
described and figured many of the forms from this limestone along 
the Black river valley. In the lowest Trenton beds the writer has 


seen specimens of orthoceras several feet long and 5 or 6 inches in 
diameter. 


ee TEEPE 


*N. Y. State Mus. Bul. 126. p. 38. 


Whitaker falls on Roaring brook 1 mile southwest of East Martinsburg station. 
The rock is Trenton limestone. 
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The thickness of the Trenton has been approximately determined 
-1n a number of places as follows: 


BAiong PiOvce creek-and Stipar fiver... csc ss eee cee es ave 
_ Between Port Leyden and Locust Grove SA Aga ne ae nae 370 
- Along Be eet ee table WF eS oaledchils Sv edt av ods 400 
_ Along SEES Ges 5 OR Re: cle een ee 450 
Along Roaring brook and Atwater creek................. 475 


_ Thus, in a distance of 20 miles across the map, from south to 
north, the Trenton shows an increase in thickness of something 
like 125 feet or at the rate of about 6 feet per mile. Passing south- 
eastwardly along the line of outcrop, the Trenton shows a progress- 
ive thinning. Thus at Remsen it is about 300 feet ; near Middleville 
200 feet; at Ingham Mills 100 feet; and at Canajoharie only 17 
feet. Westward in Oswego county deep wells at Stillwater and © 
Central Square show respective thicknesses of 670 and 747 feet. 


Utica shale 


The Utica shale formation shows practically the same character- 
istic features here as it does at its type locality at Utica. . It is a 
very fine grained, dark gray to black, thin bedded shale. The black 
color is due to the presence of carbonaceous matter which may be 

‘readily burnt out, although, contrary to a current popular idea, 
nothing like a workable coal seam occurs within the formation 
Occasionally some of the layers are rather sandy especially toward 

the top. Toward the base of the formation some of the layers are 
several inches thick and are frequently calcareous and except for 
this the contact between the Utica and the Trenton is a sharp one. 
Because of the softness of the rock and the character of the out- 
crop, favorable to the development of talus slopes, the actual con- 
tact between the shale and limestone was nowhere observed. Many 
times, however, Trenton beds have been noted in such close prox- 
imity to the shale that the boundary line can be pretty accurately 
drawn. Such observations may be made along Atwater creek or 

Moose creek. 

In spite of a considerable thickness its areal extent is rather 
small because it outcrops along the base of the steep slope forming 
the eastern fronts of Tug and Mohawk hills. Excellent sections 
are to be found along all of the larger streams which cut across 
this steep slope. Its broadest surface exposure is from Constable- 
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‘ville southward where the shale is thickest and the slope is not st 
great. An interesting erosion remnant, or outlier, separated from 
the main mass covers several square miles in the vicinity of Locust 
Grove. 
The Utica shale is here not highly fossiliferous although certain 
fossils so common to the formation may be found in nearly every 
exposure. Among these are the Endoceras proteiform 
of the chambered cephalopods, Triarthrus becki of the | 
trilobites, and some graptolites. Animal life in the Trenton ocean 
was very prolific, but with the advent of the muddy Utica sea there 
was a great diminution in both the number of species and 
individuals. 4 
Along the line of outcrop the nk shows a notable and steady . 
decrease in thickness toward the north. Following are approxi- 
mate determinations of the thickness within the quadrangle from 


south to north. : 

Feet 
Along Moose creele 2°... sin aeattcc™ iatetmin oie eat 300 
At Gonstableville:. +... Jalna sup ples Reta arts Rien cee 260 
At Burnie Qutk cea sage Oh Oa ae aoe ee ee eee 230° 
Ate Flotiseville 5) oath son vs xe ae ee ee ee ee 200° 
Along Atwater creek . mie ©05 Shela 9: Eg 0 Ste ois see aa 180° 


Southeasterly along the line of outcrop the Utica increases in 
thickness. Near Remsen it is over 300 feet and near Little Falls > 
about 600 feet. Westward in Oswego county it shows a thickness” 
of 180 feet at Central Square; 120 feet at Fulton and 113 feet at — 
Stillwater in the deep wells. Thus it is evident, in a general way 
along the southwestern Adirondacks, that the Utica is thinnest 
where the Trenton is thickest and vice versa, the two formations ; 
having nearly the same thickness on the Remsen quadrangle. : 


Lorraine shales and sandstones 


The Lorraine formation received its name from the town of Lor- 
raine in Jefferson county, some 30 miles northwest of Port Leyden. 
The rocks included under this heading are the same as those of the 
old “ Hudson River group” of Vanuxem’s report.! In the future 
the Lorraine beds will doubtless be subdivided, but more detailed 
work over a wider territory must be done before such subdivision 
is attempted. In the meantime, all the strata lying between the 


1 Geol. N. Y. 3d Dist. 1842. p. 60. 
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Utica shale and the Oswego sandstone, two well marked horizons, 
are described and mapped in this report as Lorraine. 

_ The formation consists chiefly of alternating thin bedded shales 
and sandstones together with some thin layers of limestone. There 
is no sharp line of separation between the Utica and the Lorraine, 
the lowermost shale beds of the Lorraine being in every way like 
those of the Utica. The lower Lorraine, comprising a thickness 
of approximately 200 feet of shales, is not very fossiliferous and 
contains occasional thin beds of fine grained sandstone. Among the 
fossils the Endoceras proteiforme and Triarthrus 
becki, so common in the Utica shale, are also found here. The 
lower afizine as thus described corresponds in a general way at 
least to Vanuxem’s Frankfort slate and sandstone. 

The upper Lorraine, showing a thickness of something over 400 
feet, is made up of gray, fine grained sandstone beds alternating 
with black to dark gray shales and occasional thin beds of impure 
limestone. Passing upward the sandstone content increases greatly 
and the thin partings of shale become rather sandy and light 
colored. The upper Lorraine sandstones and limestones are highly 
fossiliferous and. fragments of sandstone full of fossils are strewn 
over the Tug hill region in great quantities. Among the many 
fossils some of the more noteworthy forms are: Penta- 
mrinites hamptonii of the echinoderms, Leptaena 
sericea and Orthis testudinaria of the brachiopods, 
Ambonchyia radiata and Modiolopsis modiolaris 
of the lamellibranchs and Cyrtolites ornatus of the 
gastropods. A more complete list of fossils for this general 
region may be found in a paper by Walcott.2 The upper Lorraine 
as here described corresponds roughly to the sandstone shale of 
Pulaski as used in Vanuxem’s report. 

From the standpoint of both areal extent and thickness the Lor- 
raine is the principal Paleozoic formation of the quadrangle. Ex- 
cept for the small Oswego sandstone area, the Lorraine occupies 
all of Tug and Mohawk hills. Fine sections are exposed along the 
larger streams which cut across the eastern front of Tug hill, the 
best one probably being in Whetstone gulf [see pl. 9]. The whole 
thickness of the formation is shown in the township of Turin where 
it is estimated at 630 feet. About 600 feet are shown in Mohawk 
hill with the top not present. Well records to the west and south 


wlocwett. «Dp: Gl. 
Geol. Soc. Am. Bul. 1800. 1:348-49. 3 Shay. eal 


34 NEW YORK STATE MUSEUM 


show the Lorraine to be 600 feet thick at Lorraine (Jefferson co.) 3 
530 feet at Stillwater (Oswego.co.); 549 feet at Central Square: 
(Oswego co.); 640 feet at Chittenango (Madison co.) and 720) 
feet at Vernon (Oneida co.). According to these figures there : 
somewhat of variation in thickness but not in any particula: 


direction. 
Oswego sandstone 


This formation is so named because of its prominence in Oswego) 
county. It is the only representative of the Upper Siluric within. 
the quadrangle, and corresponds to the gray sandstone of Oswego: 
as used in Vanuxem’s report. But one small area occurs withi 
the map limits and this forms the capping of the highest part of! 
Tug hill. This area represents the easternmost extension of the: 
formation which occupies many square miles in the southern part: 
of Lewis county. The Highmarket quadrangle, immediately to the : 
west, is literally strewn with slabs of this sandstone and the region | 
is characterized by numerous swamps and a sluggish drainage. 

Within the map limits the Oswego sandstone is a gray, fine: 
grained, thin bedded rock. The stratification is not very regular and | 
practically no shale is present. Fine examples of cross-bedding on, 
a small scale are common. A characteristic feature is the presence : 
of occasional yellowish spots of limonite, which are no doubt due: 
to the alteration of original iron pyrite. In marked contrast to the 
underlying formation, the rock examined appeared to be barren of | 
fossils. The sandstone lies between the 2000 and 2100 foot cone: 
tours, thus showing a thickness of about 100 feet but with the es 
not reached. 


STRUCTURAL GEOLOGY | 


Dip of the Paleozoic formations 


Movements since the deposition of the Paleozoic strata have 
given them a very perceptible dip toward the southwest. This dip 
may be determined, in a general way at least, by comparing the alti- | 
tudes of given horizons within the Port Leyden quadrangle and 
south and west. For this purpose the top of the Trenton is chosen 
because it is so clearly recognized in well sections. 

The top of the Trenton in the Rome well, as reported by Prosser,! 
is 205 feet below sea level, while 2 miles west of Port Leyden it is. 


*Am, Geol, 1900. 25:137. 
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1280 feet above sea level. Thus in a distance of 25 miles the top 
_ of the Trenton drops 1485 feet or shows a southerly dip of nearly 
_ 60 feet per mile. 

According to Orton,’ the top of the Trenton in the Central 
Square (Oswego co.) well was struck at 1209 feet below sea level. 
_ The same horizon 2 miles west of Port Leyden is at an altitude of 
1280 feet above the sea which thus shows an increased elevation of 
2489 feet within 44 miles or a southwesterly dip of over 56 feet per 
mile. 

In the Stillwater (Oswego co.) well Orton? reports the surface 
of the Trenton at 25 feet below sea level and this is 1305 feet below 
the same horizon 2 miles west of: Port Leyden. The distance is 
30 miles and the westward dip is over 43 feet per mile. 

Within the map limits, near Locust Grove, the Trenton-Utica con- 
fact is at an elevation of nearly 1300 feet, while 2 miles to the 
southwest it is a little over 1100 feet, thus ELEY a southwest- 
ward dip here of about 50 feet per mile. 

An exceptional dip of 3 or 4 degrees toward the southwest inay 
be seen in the Trenton limestone in the vicinity of Martinsburg. 
This is probably due to the updrag effect of the fault below 
described. 


Faults and folds 


No fault of sufficient extent to be mapped has been found within 
the limits of the quadrangle. A few places have been noted where 
there have been slight movements of 1 or 2 feet as for example in 
the Trenton of the Black river gorge 21% miles’ northeast of 
Boonville. 

_ Just beyond the edge of the map and in a ravine ¥f of a ce 
northwest of East Martinsburg station a fault with considerable 
displacement is well shown. No detailed study of this fault has 
been made, but it is of the normal type and strikes approximately 
northwest-southeast. Its length was not determined. The fault 
plane stands nearly vertical and the limestone beds are highly in- 
clined on the south side as a result of the updrag during the process’ 

‘of faulting. On the north side of the ravine the Precambric lies 
fully 40 or 50 feet higher than on the south side and this represents 
the amount of the throw. The Pamelia beds have been faulted 
against the Precambric. The unusually rapid downward slope of 


_1N. Y. State Mus. Bul. jo. 1809. p. 455. 
2loc. cit. p. 448. 
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the Precambric surface between Glenfield and East Martinsburg is 
due to the settling of the mass on the south side of the fault. b 

Extensive folding of the Paleozoic rocks nowhere occurs. Local 
folds are sometimes developed but even these are rare. Such smalt 
folds are best seen 14 mile above the mouth of Mill creek (north 
of Boonville) ; near Denley; and where the railroad crosses Sugar 
river. At the latter place a syncline in the Trenton is perhaps the 
best example of folding in the district. 

The folded structure of the Precambric rocks will be dealt with 
under the heading “ Gneissic structure.” 


Ripple marks 


Small ripple marks are frequently present in the Paleozoic forma- 
tions. Thus at several horizons within the Pamelia, Lowville and 
Trenton limestones there are ripple marks which measure I or 2 
inches from crest to crest and about 14 inch from trough to crest. 
Special attention, however, is called to certain ripple marks of un- 
usual interest in the Trenton. They are of unusual interest both 
because of their large size and their occurrence in limestone. 
These marks occur about 25 or 30 feet above the base of the 
Trenton and are finely shown in the south bank of Sugar river a 
short distance above the railroad bridge. The ripples measure 
‘from 24 to 56 inches from crest to crest, and 4 to 7 inches from 
trough to crest. They strike about n. 30° e. The ripple marked 
layer varies in thickness from 2 to 9 inches and is a crystalline 
‘and very fossiliferous limestone. Shale occurs immediately above 
and below the marked stratttm and the shale above thickens or 
thins according to whether it rests upon the troughs or crests of 
the ripples. The limestone layers both above and below rapidly 
thicken and thin and are certainly of shallow water origin. 


Gneissic structure 


The precambric rocks, which are metamorphosed, igneous and 
sedimentary masses, all exhibit the gneissic structure. This struc- 
ture is best developed in the old Grenville sediments and least in 
the syenite. In the areas of mixed gneisses it is also clearly shown. 
The strike of the gneissic bands varies from north-south to almost 
east-west, btit the most common range is from n. 40° to 70° e. The 
direction of dip of the foliation planes is either northward or 
southward but prevailingly northward. The angle of dip is usually 
high, varying from 50 to 80 degrees although just north of Lyons 
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Falls it is as low as 20 or 25 degrees. From south of Denley to 
3 miles north of Lyons Falls the dip is northward; thence north- 


_ ward to just south of Glenfield it is southward; thence northward 


to the map limit it is northward. Thus we have good evidence of 
distinct folding of the Precambric rocks on a large scale. Certain 
other Precambric rock structures will be discussed later. 


Structure sections 


The structure sections shown in figures 2-4, page 38, have been 
carefully chosen with the idea of giving the best general notion of 
the various rock formations and their relationships to each other. 


PALEOZOIC OVERLAP 


It is well known that during the general subsidence (barring cer- 
tain minor oscillations of level) of the Adirondack region in early 
Paleozoic times, sediments were being deposited on the Precambric 
surface and that these sediments gradually encroached upon the 
sinking land mass until nearly all, if not all, of the Adirondack 
region was covered by them. The younger formations extended 
farther in than the older ones upon the sinking surface, thus con- 
stituting an overlap of the Paleozoic sediments upon the Precambric 
crystallines. The stripping off of this Paleozoic cover has been 
going on since the close of the Paleozoic era, at least, and the 
exposed surface of the Precambric rocks is still being enlarged by 
this same process. A glance at the structure sections [fig. 2-4] 
will show the eroded edges of about 1500 feet of sediments which 
formerly must have extended farther eastward upon the Pre- 
cambric surface. In the Port Leyden district we have positive evi- 
dence to prove the Paleozoic overlap. 

On the western side of the Adirondacks the oldest overlapping 


formation is the Potsdam sandstone. It is not present in outcrop 


within the Port Leyden quadrangle, the nearest exposures being 


about 20 miles northward in the vicinity of Carthage. Accord- 


ing to Orton! the Potsdam, resting upon the Precambrics, occurs 
in Oswego county to the west and southwest of Port Leyden as 
shown in deep well sections. Thus the deep well at Central Square 
shows 156 feet of sandstone; the well at Parish 50 feet of sand- 


stone and the well at Stillwater (southeast of Orwell) at least 49 
a ae, 


1N. Y. State Mus. Bul. 30. 
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_ feet of mostly sandstone. Orton refers all of these sandstones to 
_ the Potsdam. The bottom of the section at Stillwater 15 


Feet 
RTH eRA CIO Te echo. 2 ea a oes og vege pod ee os 370 
EEA IGES I oie 1G SU ee aa 40 
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Fossils in the black limestone layer prove the Upper Cambric 
(Potsdam) age of the deposit. The presence of this Potsdam in 
Oswego county and its absence along the Paleozoic-Precambric 
boundary to the eastward on the Port Leyden sheet, affords con- 
clusive evidence of overlap. 

Again, we have a strong argument in favor of overlap if we con- 
sider the whole thickness of sediments between the top of the Tren- 
ton and the Precambric. Details will be presented later, but suffice 
it to say now that a comparison of the thickness of these sediments 
in Oswego county with those near Port Leyden shows a thinning 
of several hundred feet in passing toward the latter place. Such a 
marked, diminution in thickness toward the northeast and east iS 
just what would be expected in the case of overlap. 


SURFACE OF THE PRECAMBRIC ROCKS 
Smoothness of the surface which received Paleozoic deposition 


A study of the Paleozoic-Precambric line of contact gives strong 
evidence in favor of the statement that the sinking surface which 
received Paleozoic sedimentation must have been worn down to a 
remarkably smooth condition (peneplain). Except for a few miles 
near the southern edge of the map, the Paleozoic-Precambric 
boundary line can be drawn with a considerable degree of accuracy. 
A glance at the geologic map will show that this boundary line is 
a very regular one which at no point shows any rapid elevation or 
depression. Such a regular line of contact is precisely what one 
would expect where sediments have been laid down upon a smooth 
floor and then, after elevation, have been stripped off rather regu- 
larly by erosion. Even a comparatively small elevation or depres- 
sion along the contact line could be recognized. At several points 
where the actual contact is exposed, the Precambric floor pupesis 


to be smooth. 
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~ . Because of the deep mantle of sand and gravel which now covers 
* the Precambric surface east of Black river, the configuration of that 
surface can not be studied to the best advantage. But so far as 
can be judged, if the stream channels in the Precambric surface 
were filled up the resulting surface would be comparatively smooth 
and even which strongly argues for that sort of a surface before the } 
stripping off of the sediments and later erosion. Any prominent ; 
elevations on the old floor ought now to be recognizable, especially in | 

: 

[ 


the valley bottom and near the Paleozoic boundary, but none occur 
there. The distinct rock ridge southeast of Fowlersville seems to 

be the only example of such an elevation. This ridge rises abont 

80 feet above the general level but its hight is thought to have been 
somewhat accentuated by ice action. Again, if there had been any | 
marked depressions in the old floor they would have been filled 
up with Paleozoic sediments and we might well expect to find such  _ 
protected sediments as isolated patches or outliers within the gen- 
eral Precambric area as, indeed, the Potsdam sandstone does occur. — 
some 30 or 40 miles farther northward. The available evidence, : 
however, points to a complete removal of the sediments. 

The conclusion for the Port Leyden quadrangle is that the Pre- 
cambric floor upon which the sediments were laid down was com- 
paratively smooth and even, with only one known elevation rising 
above the general level. This is substantially the conclusion reached 
by Professor Cushing and the writer for the Little Falls and Rem- 
sen quadrangles respectively and it is true of the southern and south- 
western border of the Adirondacks. This result as Cushing says 
“seems specially important in view of the fact that Professors 
Kemp and Smyth, and the writer (Cushing) also, have found evi- 
dence to show that, in the St Lawrence and Champlain valleys and 
vicinity, the surface on which the Potsdam was deposited was con- 
siderably more uneven than this. In other words, the surface to 
the south was worn down to a nearer approach to base level than 
was the case farther north.” 


Slope of the Precambric surface where now exposed 


We have just shown that the Paleozoic sediments were deposited 
upon a very smooth Precambric surface. The uneven and dissected 
character of that surface where now exposed is due almost entirely 
to erosion since the stripping away of the sediments. A fairly good 
idea of the present general slope of this surface may be obtained 
by comparing altitudes at various points. 


f 
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Near Partridgeville the Precambric lies at about 1300 feet above 
the sea level, while at Hawkinsville (Boonville sheet), 16 miles 
southward, it lies at 1060 feet. The difference in elevation is 240 
feet or the slope per mile southward is 15 feet between these places. 

One mile south of Donnattsburg the Precambric is at 1020 feet, 


while at Port Leyden, 10% miles southward, its elevation is 900 


feet. The difference in elevation of 120 feet shows a southward 


- slope of over ri feet per mile in this direction. 


The Precambric near Partridgeville is at 1300 feet, while ee west 
of Glenfield, 714 miles westward, it lies at 840 feet. Thus we get a 
difference in elevation of 460 feet or a slope per mile of 61 feet 
toward the west. In a similar way we may find a slope, between 


_ Lyons Falls and a point east of Fowlersville, of 67 feet per mile 
“westward. 


-. In the vicinity of Woodhull lake, at the western edge of the Old 


' Forge sheet, the Precdmbric elevation is 2000 feet while at Port 


Leyden, 17 miles westward, it is 900 feet. The difference in alti- 
tude is 1100 feet which means a westward slope of nearly 65 feet 
per mile. 

These comparisons clearly demonstrate that the Precambric sur- 
face now slopes both southward and westward, but that the west- 
ward slope is much steeper. The writer has compared Precambric 
altitudes at many points over the Port Leyden, Remsen, Wilmurt 
and Little Falls quadrangles. The conclusion reached is that the 
exposed Precambric surface along the southwestern Adirondacks 
slopes both westward and southward; that the slope toward the west 
is steeper (being from 60 to 100 feet) than the slope toward the 
south (being from 11 to 50 feet) ; and that the general southwest- 
ward slope is greater in the Little Falls than in the Port Leyden 


region. 


Slope of the Precambric surface where Paleozoics now cover 

Having acquired some idea regarding the slope of the exposed 
Precambric surface it will now be of interest to determine the slope 
of the Precambric surface where Paleozoics now cover. This may 
be done by comparing altitudes of the Precambric within the Port 
Leyden quadrangle with the Precambric altitudes as found in cer- 
tain deep wells to the south, southwest and west. 

In the Campbell well 3 miles west of Utica, according to Prosser,’ 
the Precambric was struck at 1500 feet below sea level, while at 


1Geol. Soc. Am. Bul. 18093. 4:10. 
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Port Leyden it lies at goo feet above sea level. The distance is 33 
miles and the difference in elevation 2400 feet which shows a slope 
of over 72 feet per mile southward. 

According to Orton,! the Central Square (Oswego co.) well shows 
Precambric at 2015 feet below sea level, while at Port Leyden its 
altitude is 900 feet. This shows a drop of 2915 feet in passing 46 
miles southwestward or a slope of over 63 feet per mile toward the 
southwest. 

In a deep well at Pulaski the Precambric was struck at 1048 feet 
below sea level, according to Orton.” Its altitude at Port Leyden is 
900 feet, which indicates a drop of 1948 feet in a distance of 38 
miles or a slope of over 51 feet per mile toward the west. 

These results show that the Precambric slope under the Paleozoics 
is somewhat greater southward than westward and that the general 
southwestward slope is clearly less than it is in the Little Falls and 
the Remsen districts. Also the slope under the Paleozoics is greater 
than where no sedimentaries now cover, which is always true along 
the southwestern border of the Adirondacks. This is what would 
be expected because the general surface over the Precambric area 
has been reduced by erosion since the removal of the sediments. 
By referring to the above figures we find that if we consider a due 
east-west line through the Port Leyden district, the Precambric 
slope under the Paleozoics is actually a little less than it is east of 
them. This certainly means that the slope of the Precambric sur- 
face, before the removal of the sediments, must have been steeper 
eastward from Port Leyden than westward, and that it is still 
steeper in spite of the later erosion. 


Slope of the Precambric surface during Paleozoic deposition 


It is possible to get some idea regarding the slope of the surface 
upon which the older Paleozoics were being deposited by comparing 
the thickness of these formations with the same ones to the west and 
southwest in Oswego county. This comparison may be most satis- 
factorily made by considering together all of the deposits from the 
top of the Trenton to the Precambric, because in the well sections 
the different formations are not clearly distinguished. 

In the well at Pulaski® the thickness-of the strata from the top of 
the Trenton to the Precambric is 900 feet, while the corresponding 


Toc. cit. p. 455. 
2loc. cit. p. 480. 
3loc. cit. p. 480. 
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thickness just west of Port Leyden is only 500 feet. Between these 
places, which are 39 miles apart, the thickness has diminished 400 


- feet or at the rate of over 10 feet per mile toward the east. 


At Central Square it is 806 feet from the top of the Trenton to 
the Precambric, while at Port Leyden it is 500 feet. Thus in a 


_ distance of 45 miles the thickness has diminished 306 feet or at the 


_ rate of nearly 7 feet per mile toward the northeast. 


In the Stillwater well the top of the Trenton lies 772 feet above 


the Precambric, while at Martinsburg it is about 600 feet. This 


shows a decreased thickness in 27 miles of 172 feet or at the rate of 
_ over 6 feet per mile toward the northeast. 


Thus we see that there is an increasing thickness of these forma- 


‘tions toward the southwest and west at from 6 to 10 feet per mile, 


and these figures may, in a general way at least, be taken to indicate 


the slope of the surface upon which the Paleozoic deposits were be- 
ing laid down. 

These results are significant when compared with the results 
similarly obtained by Cushing for the Little Falls district and by the 
writer for the Remsen quadrangle. In the Little Falls region the 
slope receiving Beekmantown deposition was about 30 feet per mile 
southward ; while in the Remsen district the slope receiving Trenton 
deposition was from 6 to 20 feet per mile southwestward, the great- 
est slope being in the southeastern portion of the district. Thus it 


_is pretty well established that the slope of the surface receiving 


Paleozoic deposition was very considerably greater in the vicinity of 
Little Falls than in the vicinity of Port Leyden and that there was a 


gradual change from the steeper to the more nearly level surface. 


The results obtained for the Port Leyden quadrangle are also 


significant in another way. The thickness of the formations here, 


from the top of the Lorraine to the Precambric, is approximately 


1400 feet. This thickness is great enough so that even after allow- 


ing for decreased thickness due to overlap and a possibly increased 
slope (receiving sediments) as the heart of the Adirondacks was 
approached, we seem to have here a strong argument in favor of the 
submergence of the region for many miles to the east and north- 
east of Port Leyden, so that by the close of the Lower Siluric the 
submergence extended to, or close to, the heart of the Adirondacks. 
This conclusion is quite different from that reached by Cushing by 
similar reasoning for the southern Adirondacks. He says:* “ This 
line of evidence would therefore, so far as it may be worth anything, 


1N. Y. State Mus. Bul. 77. 1905. p. 61-62. 
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seem to indicate that the southern Adirondack region could not have: 
been completely submerged at the close of the Lower Silurian, much 
less so at the close of the Trenton.” 


PLEISTOCENE (GLACIAL) GEOLOGY 


From the standpoint of its glacial history the Port Leyden district 
is unusually interesting and instructive. When the great ice sheet, 
which covered most of New York State, reached its maximum 
development the Black river valley must have been buried under 
several thousand feet of ice. We know this because the whole 
Adirondack region is glaciated and was covered by the ice. The 
advance and retreat of the ice across the Port Leyden quadrangle 
has left most of the ordinary marks of glaciation, while certain of 
them are developed to a remarkable degree. So far as the writer 
knows nothing has been published regarding the Pleistocene history 
of this immediate region, although a report by Chamberlin’ pub- 
lished some 27 years ago has an indirect bearing? 


Direction of ice flow 


Chamberlin, in the report above referred to, makes the tentative 
statement “that massive ice currents having their ulterior channels 
in the Champlain valley, on the one hand, and the St Lawrence on 
the other, swept around the Adirondacks and entered the Mohawk 
valley at either extremity, while a feebler current, at the hight 
of glaciation, probably passed over the Adirondacks and gave to the 
whole a southerly trend.” Observations by later investigators have 
tended to bear out this view and the evidences from the Port Leyden 
quadrangle herewith presented have an important bearing upon the 
proposition. 

The direction of flow is best shown by the glacial striae which 
have been observed at a number of different places through the 
district. The striae are best preserved upon the hard Precambric 
rocks, but these are mostly drift covered except along the chief 
stream courses. The limestones are next most favorable while upon 
the shales none have been found. Striae are present only upon those 
surfaces from which the drift has been recently removed, because 


*U. S. Geol. Sur, 3d An. Rep’t 1881-82. p. 360-6s. 
* Since the above was written Prof. H. L. Fairchild has presented several 
papers, bearing on the glacial history of northern and central New York, 


before the 1908 meeting of the Geological Society of America. These papers 
will be published in the bulletin of the society. 
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even the hardest rocks, exposed during all of postglacial time, 
have been weathered enough to cause an obliteration of the glacial 
~ marks. 

_ Striae pointing from s. 25° to 40° e. have been located as follows: 
On Trenton limestone 1 mile south of Martinsburg and also % 
mile to the east of that village (s. 25° e.); on Black River lime- 
stone just west of Lyons Falls; on Precambric near the 
mouth of Roaring brook, 1%4 miles northeast-north of Glenfield and 
also 43 mile southwest and 34 mile southeast-south of the same vil- 
lage; on Precambric 1 mile northeast of Denley and % mile north- 
east of Hawkinsville. Striae bearing nearly south occur on the Pre- 
cambric 1 mile east of Port Leyden. The southeasterly movement, 
shown by these marks, changed to a more nearly easterly move- 
ment in the Mohawk valley region, and this is just what would be 
expected according to the statement of Chamberlin. It should be 
noted that the Black river valley, which is the chief topographic 
feature on the western side of the Adirondacks, had much to do 
with determining the direction of flow of the ice. This valley 
existed in preglacial time and the close parallelism between the 
directions of the striae and the direction of the valley shows the 
influence of the latter in determining the ice movement. Along the 
northwestern border of the Adirondacks the ice undoubtedly moved 
-southwestwardly. Along the eastern border of the Adirondacks 
the general southerly movement of the ice has been well established, 
as has also the westerly movement up the Mohawk valley toward 
Little Falls. Thus the statement of Chamberlin, regarding ice flow 
around the Adirondacks, harmonizes almost perfectly with the 
_ observed striae. 

But the question still arises, what was the direction of the current 
during the hight of glaciation? We have abundant evidence to 
prove that, during the hight of glaciation, the main current was a 
southeasterly one. On the Long Lake quadrangle in the midst of 
the Adirondacks Professor Cushing has recorded a number of striae 
all of which point toward the southwest.1_ Over the region south of 
the Adirondacks and the Mohawk valley the observations of both 
Brigham? and Chamberlin? show that the ice moved in a general 
southwesterly direction. Another strong evidence favoring the 
southwesterly current is the distribution of glacial boulders over the 


1N. Y. State Mus. Bul. 115. 1906. p. 495. 
4 Amer. Jour. Sci. 1895. 49:216. 
5loc. cit. p. 365. 
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region southwest of the Adirondacks. Most of the common Adiron- 
dack rock types are strewn over the region and they gradually 
diminish in number as the distance from the mountains becomes 
greater. This subject has been discussed in a paper by Brigham.? 
Thus, bearing in mind all the facts, the writer is strongly of the 
opinion that when the ice in its southward movement struck the 
Adirondacks, it was divided into two currents flowing around the 
mountains and meeting in the Mohawk valley; that during the time 
of maximum glaciation there was a strong general southwesterly 
current, but that the border currents continued as under currents 
(more or less checked in velocity) ; and that after the disappearance 
of the ice sheet from the central Adirondacks, border currents were 
maintained. According to this the Port Leyden quadrangle was 
first invaded by a tongue of ice which flowed southeastward up the 
Black river valley. When the general ice sheet had here reached 
a thickness of several thousand feet the main current was south- 
westerly, but with a southeasterly under current in the valley bot- 
tom. The ice first melted from the highlands and left a tongue of 
ice in the valley which gradually melted and retreated northward. 


ICE EROSION 


Erosion of the Precambric rocks 


As the ice moved across the quadrangle, the preglacial rock sur- 
face was more or less scratched, polished and eroded. In the case 
of the Precambric rocks it is doubtful if the ice did any very deep 
cutting. Its work of erosion involved mostly the removal of masses 
of decayed and weathered rock material near the surface. The evi- 
dence is conclusive that the weathered materials were rather 
thoroughly scraped off the Precambrics as shown by the remarkable 
freshness of the rocks wherever exposed and by the smoothed and 
rounded character of the outcrops [see pl. 3]. The highly jointed 
character of these rocks no doubt greatly aided the ice in its work 
of erosion. Mention should be made of the great number of erratics 
of Precambric rock material strewn over much of the region, 
especially toward the south. One of these erratics measures about 
17 feet high and 27 feet across [see pl. 11]. The larger ones are 
mostly of the hard, homogeneous syenite or granite. Probably 
the greatest amount of erosion of the Precambrics occurred along 
Black river between Lyons Falls and Lowville, but this matter witl 
be referred to below. 
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Erosion of the sedimentaries 


Turning our attention to the sedimentaries, we find that ice erosion 


_ was much more effective upon them. In fact the writer believes 


that in the Black river valley we have one of the best examples of 
ice erosion in northern New York. One factor favoring the ice 
work here was the comparative softness and highly jointed char- 
acter of the rocks, while another factor was their position with ref- 
erence to the ice current. 

The figure on page 48 shows the profile and geologic structure 
across the Black river valley 214 miles north of Lyons Falls. One 
of the striking features is the terraced character of the sedimentar- 
ies, particularly from Port Leyden northward [see topographic 
map]. Along the river course there is a slight notch in the Pre- 
cambrics and just west of this, on the northern part of the Port 
Leyden sheet, there is a steep slope rising 300 feet above the Pre- 
cambrics. The formations outcropping on this slope are shown in. 
the section. Resting upon the Precambrics are several feet of weak 
sandstones which are followed by the sandy limestones of the Pa- 
melia; then come the hard Lowville and Black River limestones ; 
while the summit is capped by hard, crystalline limestones. The 


‘streams passing over this slope are characterized by gorges with 


waterfalls and rapids. From the summit of this slope and extend- 
ing for several miles westward there is a well defined. terrace 
developed upon the limestone. 

Rising from the western side of the above named terrace there is 
a second slope higher and much steeper than the first. The rise is 
commonly about 450 feet within 1% mile. The soft Utica shales 
outcrop at the base of this slope and they are followed by the 
Lorraine shales with an upward increasing sandstone content. The 
summit of this terrace, known as Tug hill, is more irregular and 
stream dissected than the limestone terrace below. All streams 
flowing across the steep slope of this terrace have high gradients 
and have cut deep, narrow gorges locally called “ gulfs.” 

At first these terraces, in their present form, were thought to have 
been due entirely to water action, but an examination of the region 
shows that some other explanation must. be sought. The steep 
fronts of the terraces are certainly young topographic features, 
which precludes the possibility of their having been formed during 
the long preglacial period of erosion in this ancient region. On the 
other hand, Black river has done very little work of erosion, between 
Lyons Falls and Lowville, in postglacial times as proved by the fact 
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that the stream has not yet cut its way through the alluvium and 
_ reworked drift filling the valley bottom, and also because glacial 
_ striae and kames near the river level have not been disturbed. Thus 
also the slight trench cut into the Precambrics along-here could not 
have been postglacial in origin. 

There is still the possibility that glacial waters might have de- 
veloped the terraces, but there is no evidence of any such vigorous 
water action especially along the higher part of the limestone ter- 
race where records would surely be left. Even if a large stream had 
flowed along the ice edge and under the steep front of Tug hill its 
gradient would have been too low to be compatible with much cut- 
ting power. No doubt there was movement of water along the wan- 
ing Black river ice lobe, but the only current of any importance was 
a northerly one between the eastern edge of the limestone terrac2 
and the ice margin [see below]. The limestones here are some- 
what water-worn, but the stream was about 200 feet below the top 
of the terrace and thus clearly could not have done the work of 
erosion over the whole terrace. Also the presence of glacial striae 
on the terrace shows that no great amount of erosion could have 
taken place there since the ice retreat. 

It seems certain that the lowermost Paleozoic layers must have 
extended farther eastward, by overlap on the Precambrics, im- 
mediately preceding the glacial period. This means that Black river 
was some distance farther eastward and that the western tributaries 
from Tug hill entered it with lower gradients. As above shown, 
the lowest sedimentary beds could not have been cut back to form 
the steep slope now facing Black river in pre- or postglacial times 
nor were they cut back by glacial waters. Evidently they were cut 
back by the ice to develop the steep slope. This allowed Black 
river to shift westward to its present position. Thus the slight 
trench in the Precambrics here could not have been preglacial. As 
already shown it is clearly not postglacial and apparently it was 
formed by ice cutting. The concave character of this inner por- 
tion of the valley is brought out in the figure and strongly suggests 
ice work. 

The fact should also be considered that we are here dealing with 
unaltered sedimentaries, with slightly upturned edges, resting upon 
a rather smooth surface of igneous and metamorphic rocks, and that 
the lowest sediments are. weak sandstones and sandy limestones, 
which greatly favored the stripping off power of the ice. Robert 
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‘Bell! has noted similar conditions in Canada and he says that when _ 


the ice sheet moved from the crystallines against the edges of the 
‘unaltered sedimentaries “ great erosion has always taken place and 
valleys and basins are formed whose width depends upon the angle 
of dip and the softness of the strata which have been scooped out. 
The strata are presented in the most favorable attitude for abrasion. 
The wearing down would go on till the resisting rock front had 
attained a hight and weight sufficient to counterbalance those of the 
glacier.” In the Black river valley the ice moved from the crystal- 
_lines against the slightly upturned edges of the sediments. 

In much the same way the soft shales were stripped off the sur- 
face of the hard limestones to form the broad terrace and the steep 
front of Tug hill. Such a stripping off of the shales occurred, but 
to a less extent, over the southern part of the Port Leyden quad- 
rangle and the western part of the Remsen quadrangle. The maxi- 

-mum thickness of shale thus removed was probably several hun- 
dred feet, but not over a wide area. The total amount of shale re- 
moved was not nearly as much as may at first sight be supposed. 
Then too the shales were soft and highly jointed even to a consider- 
able depth as may now be seen in the Whetstone gulf section. — 

Two other factors which greatly aided the work of the ice in the 
Tug hill region must not be overlooked. One of these is the fact 
that the ice moved up hill as it advanced southward along the valley 

_and so had its cutting power increased. On reaching the divide be- 
tween Black river and West Canada creek the cutting power was 
_ lessened. and till and other drift materials were deposited in great 
quantities as the ice moved down hill toward the Mohawk river. 
Another factor which the writer regards as important in this con- 
nection is the angle at which the ice current entered the Black river 
valley in its sweep around the Adirondacks. The greatest amount 
of erosion was along the eastern side of Tug hill, and it is just here 
where the ice current must have struck with greatest force as it 
crowded into the valley. In harmony with this idea is the fact that 
the glacial striae near Martinsburg bear more toward the south than 
does the steep front of Tug hill. 

_ It may be fairly asked, what became of the materials thus re- 

‘moved? The very resistent Precambrics ought to be present in 
considerable force somewhere in the .region as erratics and this 
is the case southward especially in the townships of Boonville and 
Remsen where vast numbers of such erratics may be seen. Shale 


*Geol. Soc. Am. Bul. 1890. 1:206. 
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Plate 10 


W. J. Miller, photo 


Looking down Moose river from Goulds Mill. The river here, 
Goulds Mill and Lyons Falls, flows through a drift-filled 


between 
channel. 


ia 


a 
- 


ee 
iM we 


ey 


GEOLOGY OF THE PORT LEYDEN QUADRANGLE ip! 


and limestone are also present in great abundance in the till and 
other drift of the Remsen quadrangle. However, much of the shale 
must have been ground up and carried away by glacial waters. 


Glacial sand plains or terraces 

A remarkable development of glacial sand plains or terraces is 
to be found within the Port Leyden quadrangle. Here, on the east 
side of the river, most of the region is occupied by these terraces, 
which taken together may be looked upon as a single great terrace 
with steep front facing Black river [see fig. 5]. On the Port Ley- 
den sheet alone they cover fully 75 square miles and continue both 
northward and southward from this area. They are clearly shown 
upon the topographic map. The sands and gravels of these terraces 
show a depth of from 200 to 250 feet along the western edge, and 
there is a gradual thinning out to disappearance several miles east- 

ward. 

Except in a few cases the flat-topped surfaces are practically desti- 
tute of large boulders. A characteristic feature is the presence of 
pitlike or kettlelike depressions over the surfaces [see map]. These 
depressions are of various sizes and shapes and are sometimes occu- 
pied by lakes or ponds, as for example Brantingham, Little Otter 
and Catspaw lakes and Sand pond. They are often very steep- 
sided and range in depth from a few feet to 50 or 60 feet. The 
terraces are dissected by many streams so that enough good sections 
are exposed to make it certain that the materials are crudely strati- 
fied and cross-bedded, and occasionally interstratified with clay, thus 
proving that they were water laid. The western margin of this 
great terrace is distinctly lobate in character and is strongly sug- 
gestive of delta origin as for example in the southeastern part of 
the quadrangle. Another very notable feature is the concordance 
of altitudes at about the same distance back from the margin. The 
altitudes vary from about 1150 to 1260 feet, the higher altitudes 
being on the east, thus giving a gradual slope of the terrace surface 
toward Black river. 

A study of the character and distribution of these terraces as well 
as their relation to the other drift deposits, leaves no doubt as to 
their origin as delta deposits in a marginal lake along the waning ice 
tongue during its retreat from the Black river valley. The im- 
mense amount of material thus deposited was readily obtained by 
the streams, especially Black and Moose rivers and Otter creek, as 
they emerged from the newly drift-strewn Adirondack highlands. 
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That they were deposited along the ice margin is clearly establ 

by the presence of kames and large drift boulders along the western 
_ edge which prove an ice contact front here. The gradual down- 
- ward slope of the sand plains toward the west is to be accounted 
for by the gradual lowering of the marginal lake level as the ice 


. retreated. ‘ oe ; 
4 The depressions within the sand plains may be explained it either 
one of two ways. They may have been due to isolatio n of ice 


masses from the ice margin (possibly sometimes as ice ; hich 
were partially or completely buried under the delta sand to be 


7a 


‘i melted later thus causing the development of the depressions, or | 
they may have been due to unequal deposition of the delta materials | 
whereby some places were not brought up to the general level. The : 


depth, steepness of sides and irregular shapes of the depressions 
re _ cause the writer to favor the first view to account for most of them. q 
: INR ne Kames 
. Kames, which are hillocks of crudely stratified materials de- 
“4 posited at the ice edge, are rather abundantly represented except on 
‘ the east side over the sand plain area. There is no group of large 
4 kames such as those of Park and Sperry hills within the Boonville 
quadrangle, or like those of the Remsen quadrangle described in a 
os former report. Probably the best example of a single kame is the 
one 34 of a mile southeast-south of Greig. It is remarkable for its 
steepness and symmetry of form and shows a hight of at least 150 
feet. Many kames are located along the steep western front of the. 
great sand terrace above described, especially from Lyons Falls 
northward. Other good examples may be found from south of Port 
Leyden to north of Lyons Falls along the railroad; south and west 
of Talcottville; along the road from Turin to Houseville; south and 
east of Martinsburg; and even on the highland southwest of 
Mohawk hill. Frequently, as in the locality last mentioned, there 
are long low ridges of stratified materials called eskers associated 
with the kames. 

__No doubt kames were also formed over the region now covered 
by the sand plains, but as the ice gradually retreated from the 
valley the kames formed along the ice edge were buried under the 
deep delta deposits. Only those along the western margin of the 
great delta deposit were left uncovered. Partially buried kames 
in the.midst of a sand plain are finely exhibited around Forestport 
on the Remsen quadrangle. The sands are there comparatively 
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Plate 11 


W. J. Miller, phote 


An erratic or glacial boulder of syenite in the bed of Black river 
2 miles northeast of Boonville. The boulder is about 27 feet across 


and 17 feet high and rests upon Black River limestone. 
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thin and after the formation of the kames and withdrawal of the 
ice edge, the delta sands were deposited around them but not with 
sufficient depth to cover them. 


Erratics 


Like the kames, glacial boulders or erratics are scattered over all 


parts of the quadrangle except the typical sand plains. Their 


absence from the sand plain belt is to be explained in much the 


same way as the absence of the kames, that is after the boulders 
were dropped by the melting ice they were covered by the delta 


deposits so that they are scarcely ever seen except along the larger 
stream courses where they have again been exposed by erosion. A 
good many are present along the western front of the delta terrace 


‘particularly in the vicinity of Greig. They are also strewn over 


the Paleozoic rock area, even on the high land of Tug and Mohawk 
hills. 

The erratics are mostly from the hard, resistant Precambric 
formations and, as above pointed out, their presence on the high 
western portion of the quadrangle strongly argues for a southerly 
or southwesterly ice current at one time. The largest erratic ob- 
served by the writer is one of quartzose syenite, already referred 
to, which rests upon the Black River limestone about 2 miles north- 
east of Boonville. This boulder measures about 27 feet across and 
17 feet high. Another large one may be seen in the field about 34 
of a mile east-northeast of Denley station. 


Glacial lakes 


A very interesting and extensive glacial lake occupied all of the 
sand-flat country on the east side of Black river between Forest- 
port and Lowville. It also extended somewhat west of Black river 
in the vicinity of Boonville, and to an unknown distance north of 
Lowville. The former presence of this large lake is conclusively 
shown by the great development of unquestioned delta deposits, 


- associated with clays, and the remarkably concordant altitudes of 


the sand plains [see above]. These waters were impounded by the 


e waning lobe of ice in the Black river valley. The kames and drift 


boulders along the western edge of the great delta deposit show an 
ice contact from there; also the absence of delta deposits on the 
west side of the valley, under Tug hill, shows that the lake did not 
extend that far west. Again the failure of any delta deposits to 
reach out to or across the valley bottom also argues for ice occu- 
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pancy of the deepest part of the valley during the existence of the — 
large lake. In his description of the deposits along the Connecticut — 
river, Gulliver has noted similar features and argues that those — 
deposits must have formed before the ice had completely melted 
from the valley.* 

The highest water level in this lake was apparently something 
over 1300 feet at which time an outlet probably crossed the Black 
river-West Canada creek divide? near Honnedaga (Remsen sheet) © 
and flowed southward toward Trenton Falls. Possibly the extensive — 
sand deposits near the latter place were formed by this outlet, 
although West Canada creek may have contributed to their forma-_ 
tion. Further retreat of the ice lobe down the Black river valley 1 
certainly opened an outlet southwestward past Boonville and down | 
Lansing kill toward Rome causing deposition of the great 
delta deposits north of the latter place. This delta no doubt | 
formed in Lake Iroquois or rather its broad outlet in the Mohawk | 
valley. This outlet from the glacial lake affords a fine example of 
a “through valley” to use the term suggested by Davis. The pre- | 
glacial divide was doubtless near Hurlbutville as shown by the - 
widening of the channel both northward and southward from that | 
place; by the existence there of a deep inner gorge; by the ag- | 
graded stream bottom north of Hurlbutville; by the fact that the 
present stream could not have cut the deep narrow channel north 
of Hurlbutville and by the right elevation of an outlet there. The 
lake stood at approximately the 1250 foot level when it started over 
this divide and it cut down the divide rapidly until the 1140 foot 
level in the lake was reached. By this time the ice tongue had so 
far melted as to allow an escape of the water northerly and north- 
westerly along the west side of the ice tongue and into Lake 
Iroquois near Watertown. These north moving waters have left 
the limestones just west of the river more or less waterworn and 
possibly some of the minor terraces were formed by them. 

Another lower and very distinct lake level was a little below 800 
feet and caused by still further ice retreat to allow an accumulation 
of water back of a barrier at Carthage. The river is still engaged 
in cutting through this barrier. This lake extended southward to 
Lyons Falls where it was very narrow. Between Lyons Falls and 
Carthage the river now shows a very low gradient and the winding 


af. 


*Am. Geol. Soc. Proc. 1907. 18:640. 

*The rather recent land movements in the region are not considered. 
Thus the elevations given are comparative only, but they are not far from 
the actual lake levels which were doubtless lower. 
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stream is developing terraces through the old lake deposits of the 
valley bottom. 
Drainage 


| Black river and its tributaries. From Hawkinsville to opposite 
“Denley, Black river is certainly out of its preglacial channel as 
shown by the gorge cut into the limestones. Its former course was 
‘probably about 2 miles eastward along the Paleozoic-Precambric 
boundary. Between Denley and Port Leyden it is practically in its 
‘old channel. Thence to east of Lowville the stream is somewhat 
west of the preglacial course due to the westward shifting of the 
Paleozoic-Precambric boundary by erosion during glacial times. It 
is doubtful if any of the tributaries of Black river, which cut 
through the delta deposits and into the Precambrics, follow their 
old channels because they have been superimposed upon the Pre- 
cambric surface. Thus Moose river has cut through the deep sands 
and is now engaged in eroding a channel, with gorges and water- 
falls, into the Precambrics. 


Origin of the “gulfs.” The deep gorges which have been cut 
through the steep eastern front of Tug hill, by tributaries of Black 
river, are locally known as “ gulfs.” The chief gorges are occu- 
pied by Mill, House, Whetstone and Atwater creeks and. Roaring 
brook. Whetstone gulf which is perhaps the most interesting, is 
about 2 miles long and shows a depth of 300 feet [see pl. g]. Its 
walls are very steep sided to almost vertical, especially in the upper 
end (narrows) where there is just room enough for the stream at 
the bottom and where erosion is now proceeding most rapidly. A 


section showing something like 700 feet of Lorraine and Utica 


shales is finely exposed in this gorge. The stream emerges from 
the “ gulf” upon the broad limestone terrace. 

During glacial times the shales were eroded back over the lime- 
stone for a considerable distance, and this catised the development 
of the steep eastern front of Tug hill. After the disappearance of 


the ice from the region, all of the east bound streams from Tug 


hill rushed over this steep slope and began to erode notches into its 
summit. These notches were rapidly deepened in the soft shales 
to develop the “ gulfs,” whose heads have since been cut back to 
their present positions. South of Tug hill the “gulfs” are not so 
well developed because the shales, with their preglacial channels, 
were not cut. back by erosion to such a great extent. 
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. ECONOMIC PRODUCTS 


Soils 


The principal industry of the region is farming and the success | 


of that industry here, as elsewhere, depends not only upon the 
character and energy of the people, but also, to a large extent upon 
the nature of the soil. The Port Leyden quadrangle affords us a 
fine example of the dependence of agriculture upon the geologic 
formations. From the standpoint of fertility of soil, Black river 
divides the district into two portions which present a remarkable 


contrast. Eastward from the river the territory is mostly covered } 


with deep sands and gravels which are generally unproductive. 
Occasionally along the stream bottoms or where some clay is mixed 
with the sand, the soil is of fairly good quality. The potato crop is 
best suited to this sandy soil. There are many deserted farms on 
this side of the river and apparently this section was most pros- 
perous when lumbering was the chief occupation of the people and 
farming a secondary matter. 

On the west side of the river where the geologic formations are 
chiefly limestones and shales, and where sands and gravels are 
sparingly present, there is a prosperous farming community. Here 
the surface is mostly strewn with glacial debris which is largely 
composed of ground up shale, sandstone, and more or less lime- 
stone, which is thus a rich and easily worked soil. 


Building stone 


Building stone of fine quality occurs in immense quantities within 
the map limits. The rocks most quarried for this purpose are the 
limestones of the Pamelia, Lowville and Black River formations, 
but especially the Lowville. Many large quarries have been opened 
up in these formations, the principal ones being located on the 
geologic map. Such stone was used in building the numerous locks 
of the Black river canal and then later by the railroad for bridge 
abutments. It now has a considerable local use, especially for 
foundations. The highly jointed and stratified character of the 
Lowville and Pamelia beds cause it to be readily accessible in layers 
of almost any desired thickness up to about 2 feet. The Lowville 
is a bluish gray, very fine grained, pure limestone, while the 
Pamelia is usually a whitish gray to pink, more or less sandy and 
impure limestone. The gray Black River limestone quarries out as 


or 
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a more massive stone. The most extensive quarries are between 
the mouth of Sugar river and Denley station. 
_ Other good building stone is found in the Trenton limestone, 
“especially the upper portion. This rock is gray, coarse grained, 
crystalline, and pretty pure and may be quarried in layers from a 
“few inches to a foot thick. The stone is much used locally and 
was formerly burnt in great quantities for the production of lime. 
‘The chief quarries,are at Talcottville, Turin and Martinsburg. The 
sandstones of the upper Lorraine are strewn over the highlands on 
the west and are of considerable local use. 

Of the Precambric rocks, the syenite is an excellent building 
‘material. It is a very hard, greenish to reddish, rather granitic 
syenite which takes a high polish. The expense of quarrying and 
transportation have almost entirely prevented its exploitation. A 
quarry from which syenite of fine quality has been taken is located 
about a mile east of Denley station. 


Road materials 


_ Most of the Precambric rocks, but especially the syenite, because 
of its great durability, when crushed would yield excellent road 
“materials. Most of the stone now used for road work comes from 
the Lowville and upper Trenton limestones because this stone is 
cheaply quarried and crushed and is fairly durable. 


Sand and gravel 


As above explained much of the country east of the river is 
deeply covered with sand and gravel, often of good quality for ail 
‘sorts of uses. The increasing demand for such materials will, in 
the future, doubtless cause the exploitation of these immense 
deposits. 

Iron ore 


In the above descriptions of the Precambric rocks, magnetite, in 
small grains, is seen to be very commonly present: Many times 
“patches of magnetite 1 or 2 inches across have been observed in 
the mixed gneisses and in the more acid phases of the syenite and 
they have every appearance of being segregation masses. An ore 
body several feet across has been found on the Murtaugh farm 2 
miles east of Glenfield. It is magnetite mixed with much pyrite 
and is closely associated with pegmatitic material in the granitic 
syenite. The pegmatite and ore seem to grade into the country 
rock and probably represent a segregation mass. 
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The most interesting and important magnetite deposits occur in 


the village of Port Leyden and on the west side of the river below 
the bridge. Many years ago several attempts were made to mine 


the ore here. An ore pit, now filled with water, was run down 


some 50 or 60 feet and a furnace was erected, but the mine was 
never a paying proposition. Ore was later brought to the furnace 
from other places. The ore is magnetite associated with much iron 
pyrites and often with quartz. A thin section of the ore from the 
pit shows 50% of quartz; 45¢ of magnetite and pyrite and 54% of 
badly decomposed ferro-magnesian minerals. The wall rock from 
the pit shows 35% of feldspar, chiefly microperthite and some oli- 


gogclase ; 45% of quartz and 20% of biotite, pyrite, sillimanite, zircon ~ 


and garnet. Thirty feet from the ore pit, the feldspar content is 
somewhat higher and the dark minerals not so prominent. Still 
farther away the rock is much like a quartzose syenite. A few rods 
from this pit and at the water’s edge, an irregular shaped ore body 
several feet across may be seen. It is nearly pure magnetite and 
entirely surrounded by syenite. The ore is in no sense sharply 
separated from the country rock. A rapid but perfect gradation 
of the ore into the syenite may be seen and the evidence seems con- 
clusive that this small ore body, at least, is a segregation mass in 
the syenite. The ore in the pit is thought to have a similar origin, 
although the evidence is not there quite so conclusive. This ore is 
closely associated with syenite and garnetiferous gneisses in a 


syenite-Grenville area and it is interesting to note that the Salis- ~ 


bury Iron Mine described by Cushing on the Little Falls quad- 
rangle, and the occurrences noted by the writer on the Remsen 
quadrangle, all show similar relationships to the country rock. It 
would seem that when the molten syenite was passing through the 
Grenville the conditions were somehow made favorable for the 
segregation of the magnetite. 


Lead ore 


Before the middle of the last century lead ore was discovered in 
the Trenton limestone about a mile a’ little west of north of 
Martinsburg. The early attempts to mine the ore and extract the 
metal failed because of the small quantity of ore available. The 
ore is galena (sulphid of lead) which occurs in true vein deposits 
and associated with calcite as a gangue material. The calcite is 
frequently crystallized in six-sided prisms capped by three-sided 
pyramids. The vein-stuff fills joints in the limestone and the galena 


has doubtless been dissolved out of the surrounding rock and de- 
posited in the veins. 
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hand booksellers, in order to limit their distribution to cases of special 
| meed. Such prices are inclosed in[]. All publications are in paper covers, 
unless binding is specified. Checks or money orders should be addressed 
“and payable to New York State Education Department. 


Museum annual reports 1847-date. All in print to 1894, 50c a volume, 75¢ in 
cloth; 1894—-date, sold in sets only; 75¢ each for octavo volumes; price of 
quarto volumes on application. 

These reports are made up of the reports of the Director, Geologist, Paleontologist, Botanist 
and pe eicrist and museum bulletins and memoirs, issued as advance sections of the 
reports. 

Director’s annual reports 1904—date. 

1904. 138p. 20¢. 1907. 212p. 63pl. soc. 
1905. 102p. 23Pl. 30c. 1908. 234p. 39pl. map. 4oc. 
1906, 186p. 4rpl. 35¢. 

These reports cover the reports of the State Geologist and of the State Paleontologist. 

Bound also with the museum reports of which they form a part. 


Geologist’s annual reports 1881-date. Rep’ts 1, 3-13, 17—-date, 8vo; 2, 


14-16, 4to. 
In 1898 the paleontologic work of the State was made distinct from the geologic and was 
reported separately from 1899-1903. The two departments were reunited in 1904, and are 


now reported in the Director’s report. 


The annual reports of the original Natural History Survey, 1837-41, are out of print. 

Reports 1-4, 1881-84, were published only in separate form. Of the sth report 4 pages 
were reprinted in the 39th museum report, and a supplement to the 6threport was included 
in the 40th museum report. The 7th and subsequent reports are included in the arst and 
following museum reports, except that certain lithographic plates in tl.e 11th report (1891) 
and 13th (1893) are omitted from the 4sth and 47th museum reports, 

Separate volumes of the following only are available. 


Report Price Report Price Report Price 
12 (1892) $.50 17 $.75 ai 3.40 
14 STi : 18 -75 22 40 
15, 2V. 2 19 -40 - pues .45 
16 I 20 .50 [See Director's annual reports] 


- Paleontologist’s annual reports 1899—date. 


See first note under Geologist’s annual reports. 
Bound also with museum reports of which they form a part. Reports for 1899 and ryote 
may be had for 20c each. Those for 1901-3 were issued as bulletins. In 1904 combined 


with the Director’s report. 
Entomologist’s annual reports on the injurious and other insects of the 
State of New York 1882-date. 


Reports 3-20 bound also with museum reports 40-46, 48-58 of which they form a part. 
Since 1898 these reports have been issued as bulletins. Reports 3-4, 17 are out of print, 
other reports with prices are: 


Report Price Report Price Report Price 
Tt $.50 10 $.35 18 (Bul. 64) $.20 
2 230 Ii +25 19 fs 76) .t5 
5 .25 12 25 20(‘ 97) .40 
6 25 13 Free 21 104) .25 
7 20 14 (Bul. 23) .20 22 ee 110) .25 
8 +25 pu oe 31) irs 23 ( ze 124) .75 
9 -25 16 ( ** 36) .25 24.C 1! Raa) 235 


Reports 2, 8-12 may also be obtained bound in cloth at 25c each in addition to the price 
given above, 
Botanist’s annual reports 1867—date. 


Bound also with museum reports a1-date of which they form a part; the first Botanist’s 
report appeared in the 21st museum report and is numbered 21. Reports 21-24, 20, 31-41 


were not published separately. : 
Baperate reports for 1871-74, 1876, 1888-98 are out of print. Report for 1899 may be had 


for 20c; t900 for soc, Since 1901 these reports have been issued as bulletins. 


NEW YORK STATE EDUCATION DEPARTMENT P 


Descriptions and illustrations of edible, poisonous and unwholesome fungi of New Yo 
have also been published in volumes 1 and 3 of the 48th (1894) museum report and in volt 
1 of the 49th (1895), 51st (1897), 52d (1898). s4th (1900), ssth (1901), 56th (spe), 5 
(1903), 58th (1904), 59th (1905), 6oth (1906), in!volume 2 of the 61st (1907) an 62d (190) 


reports. The descriptions and illustrations of edible and unwholesome species contained 

the 49th, srst and 52d reports have been revised and rearranged, and, combined with oth 

more recently prepared, constitute Museum memoir 4. 

Museum bulletins 1887-date. 8vo. To advance subscribers, $2 a year or $1 
a year for division (1) geology. economic geology, paleontology, mineralogy; 
soc each for divisions (2) general zoology, archeology and miscellaneous, (3) 
botany, (4) entomology. J 
Bulletins are grouped in the list on the following pages according to divisions. ={ 

The divisions to which bulletins belong are as follows: 


_— —.-—- 


1 Zoology 46 Entomology 91t Zoology 
2 Botany . 47 # : 92 Paleontology 
3 Economic Geology 48 Geology 93 Economic Geology 
4 Mineralogy 49 Paleontology 94 Botany 
5 Entomology so Archeology 9s Geology 
6 “ st Zoology 96 “ 
4 Economic Geology 52 Paleontology 97 Entomology 
8 Botany 53 Entomology 98 Mineralogy 
9 Zoology . 54 Botany 99 Paleontology 
to Economic. Geology 55 Archeology too Economic Geology 
Il . 56 Geology ror Paleontology 
12 57 Entomology to2 Economic Geology 
13 Entomology 58 Mineralogy 103 Entomology 
14 Geology. 59 Entomology 104 . 
15 Economic Geology 60 Zoology tos Botany 
16 Archeology 61 Economic Geology 106 Geology 
17 Economic Geology 62 Miscellaneous 107 * 
18 Archeology 63 Paleontology 1o8 Archeology 
19 Geology 64 Entomology tog Entomology 
20 Entomology 65 Paleontology IIo ¢ 
21 Geology 66 Miscellaneous r11 Geology 
22 Archeology 67 Botany 112 Economic Geology 
23 Entomology 68 Entomology 113 Archeology : 
24 69 Paleontology 114 Paleontology : 
25 Botany 70 Mineralogy irs Geology t 
26 Entomology 71 Zoology 116 Botany 
27 72 Entomology 117 Archeology ’ 
28 Botany 73 Archeology 118 Paleontology 
29 Zoology, 74 Entomology 119 Economic Geology Y 
30 ib be Geology 75 Botany 120 s 
31 Entomology 76 Entomology 121 Director’ 
32 Archeology 77 Geology 122 Soe Bests > 
33 Zoology 78 Archeology 123 Economic Geology 
34 Paleontology 79 Entomology 124 Entomology 
35 Economic Geology 80 Paleontology 125 Archeology : 
36 Entomology e 126 Geology : 
st ‘ = “ 199 “ 
38 Zoology ‘ 83 Geology 128 P 
39 Paleontology 84 a 129 eee 
40 Zoology 85 Economic Geology 130 Zoology 
41 Archeology 86 Entomology 131 Botany 
42 ore, 87 Archeology 132 Economic Geology 
43 Zoology 88 Zoology 133 Director’s report for 1908 
44 Economic Geology 89 Archeology 134 Entomology 
45 Paleontology 90 Paleontology 135 Geology 
Bulletins are also found with the annual reports of the museum as follows: 
Bulletin Report Bulletin Report Bulletin Report Bulletin Report 
1a-15 48,Vv.1 69 56, Vv. 2 97 8,v 12 
16,17 50, v.12 70,71 57,Vv.1, pti 98, 99 oe Vv. ; apt woe 3 * 
ES; 09 Sis Vik 72 545. Vaults ptee 1090 BO, Vik 129 62, v. 2 
20-25 52,V. 12 73 BI, Vy Ior 50, V..8 130 62, v. 3 i 
26-31 53,V.1 74 Boye dan pele 102 Oya = 131,132 62, v 2 : 
32-34 54,V.1 75 579 Vera TOZ—5 _ 56, V;.2 133, 62, Vv. 3 
35,30 54, Vv. 2 70 Sy,¥.0)Db2 196 59, Vv. 1 134 62, Vv. 2 
37-44 54, V-3 hi 57,V.1I,ptI 107 60, v. 2 ie . 
45-48 54, Vv. 4 78 7,7. 2 108 60, v.3 
49-54 55, V.1 79 57, V. 1, Pt 2 109, 11060, Vv. I 
55 50, Vv. 4 80 57» Vist, Pt t. > 217 60, Vv. 2 
56 BO; Wey 81,82 58. Vv. 3 1r2 60, Vv. 1 Memoir 
2 ae 3 $3154 58, v.1 113 60, V. 3 2 49, V. 3 
’ r 5 5s ve 2 Ir  ¥,, 
59,00 56, Vv. 3 86 58, Vv. 5 ee a —e ae He pee 
61 56, Vv. 1 87-89 58, v. 4 116 60, Vv. 1 7 rs wo 
“ 56, Vv. 4 90 58, Vv. 3 Ir7 60, v. 3 8, ptr 59, v. 
a4 ry ve 5 a5 ae ho: a 60, v. I ‘pt 2 59, v. y 
Vv. 55, V. 3 IIg-21 61,v, 1 "y. 
= % 56, v. 2 93 58, Vv. 2 I22 61, Vv. 2 a ip y 
a 7 56,4. 4 94 58, Vv. 4 123 Gz)veo x 10 60, v.. 
56, Vv. 3 95,96 58,v.1 124 Rar Ir 61, V. : 
A 


MUSEUM PUBLICATIONS 


_ The figures at the beginning of each entry in the following list indicate its number as a 
museum bulletin. : 
Geology. 14 Kemp, J. F. Geology of Moriah and Westport Townships, 
_ Essex Co. N. Y., with notes on the iron mines. 38p. il. 7pl. 2 maps. 
© Sept. 1895. Free. 
19 Merrill, F. J. H. Guide to the Study of the Geological Collections of 
_ the New York State Museum. 164p. tropl. map. Nov. 1808. Out of 
- print. 
21 Kemp, J. F. Geology of the Lake Placid Region. 24p. rpl. map. Sept. 
1898. Free. 
48 Woodworth, J. B. Pleistocene Geology of Nassau County and Borough 
of Queens. 58p. il. 8pl.map. Dec. 1901. 25¢. 
56 Merrill, F. J. H. Description of the State Geologic Map of 1901. 4ap. 
_ 2maps, tab. Nov.1902. Free. 
77 Cushing, H. P. Geology of the Vicinity of Little Falls, Herkimer Co. 
Be o8p. il. rspl.2 maps. Jan. 1905. 3oc. 
83 Woodworth, J.B. Pleistocene Geology of the Mooers Quadrangle. 62p. 
25pl.map. June r1go5. 25¢. 
Ancient Water Levels of the Champlain and Hudson Valleys 2o06p. 
il, rrpl. 18 maps. July 1905. 45¢. 
95 Cushing, H. P. Geology of the Northern Adirondack Region. 188p. 
15pl. 3 maps. Sept. 1905. 30c. 
96 Ogilvie, I. H. Geology of the Paradox Lake Quadrangle. sap. il. r7pl. 
» map. Dec. 1905. 30¢. 
106 Fairchild, H. L. Glacial Waters in the Erie Basin. 88p. 14pl. 9 maps. 
_ Feb. 1907. Out of print. : 
107 Woodworth, J. B.; Hartnagel, C. A.; Whitlock, H. P.; Hudson, G. H.; 
‘Clarke, J. M.; White, David; Berkey, C. P. Geological Papers. 388p. 
54pl.map. May 1907. 9goc, cloth. 
_ Contents: Woodworth, J. B. Postglacial Faults of Eastern New York. 
Hartnagel, C. A. - Stratigraphic Relations of the Oneida Conglomerate. 
—— Upper Siluric and Lower Devonic Formations of the Skunnemunk Mountain Region. 
Whitlock, H. P. Minerals from Lyon Mountain, Clinton Co. 
Hudson, G. H. On Some Pelmatozoa from the Chazy Limestone of New York. 
Clarke, ai M. Some New Devonic Fossils. : 
An Interesting Style of Sand-filled Vein. 
a Eurypterus Shales of the Shawangunk Mountains in Eastern New York, 
White, David. A Remarkable Fossil Tree Trunk from the Middle Devonic of New York. 
Berkey, C. P. Structural and Stratigraphic Features of the Basal Gneisses of the 
; Highlands, 
11z Fairchild, H. L. Drumlins of New York. 6op. 28pl. 19 maps. July 
1907. Out of print. 
“115 Cushing, H. P. Geology of the Long Lake Quadrangle. 88p. 2opl. 
_ map. Sept. 1g07. 25¢. : 
126 Miller, W. J. Geology of the Remsen Quadrangle. sap. il. 1rpl. map. 
' Jan. 1909. 25¢. 
127 Fairchild, H.L. Glacial Watersin Central New York. 64p. 27pl. 15 maps. 
_ Mar. 190g. 4oc. ; 
135 Miller, W. J. Geology of the Port Leyden Quadrangle, Lewis County, 
.Y., 62p.il.1z pl.map. Jan. 1910. 25¢. ooo 
Berkey, C. P. Geology of the Highlands of the Hudson. In preparation. 
Cushing, H. P.; Fairchild, H.L.; Ruedemann, Rudolf; Smyth, C. jas 
Geology of the Thousand Island Region. In press. 
Luther, D. D. Geology of the Auburn-Genoa Quadrangles. In press. 
Kemp, J. F.; Ruedemann, Rudolf. Geology of the Elizabethtown and 
_ Port Henry Quadrangles. In press. ; 
‘Economic geology. 3 Smock, J.C. Building Stone in the State of New 
York. s54p. Mar. 1888. Out of print. S detain 
7 First Report on the Iron Mines and Iron Ore Districts in the State 
‘of New York. 78p. map. June 1889. Out of print. 
10 Building Stone in New York. 210p. map, tab. Sept. 1890. 4o0c. 
ir Merrill, F. J. H. Salt and Gypsum Industries of New York. 94p. 12pl. 
2maps, 11 tab. Apr. 1893. [50c] ‘ 
12 Ries, Heinrich. Clay Industries of New York. 174p. rpl. il, map. Mar. 


1895. 30C. 


NEW YORK STATE EDUCATION DEPARTMENT 


15 Merrill, F. J. H. Mineral Resources of ‘New’ York. 240p. 2 maps. 


t. 1895. 
ee Road ectata and Road Building in New York. 52p. 14pl. 2 maps. 


17 
Oct1807-1— 15¢- ; J 
30 Ostake Bawa. Petroleum and Natural Gas in New York. 136p. il. 


maps. Nov. 1899. _ 1I5c. : 
Re eniag Heinrich. Clays a New York; their Properties and Uses. 456p. 
rgopl. map. June 1900. $1, cloth. | 
Lime and Cement Industries of New York; Eckel, E. C. Chapters 
on the Cement Industry. 332p. 1orpl. 2 maps. Dec. 1901. 85¢, cloth. — 
61 Dickinson, H. T. Quarries of Bluestone and other Sandstones in New — 
York. rr4p. 18pl.2 maps. Mar. 1903. 35¢. 2 ie c 
85 Rafter, G. W. Hydrology of New York State. goap. il. 44pl. 5 maps. 
May 1905. $1.50, cloth. 
93 Newland, D. H. Mining and Quarry Industry of New York. 78p 
July 1905. Out of print. a 
100 McCourt, W. E. Fire Tests of Some New York Building Stones. 4op. 
26pl. Feb. 1906. 15¢. 
102 Newland, D. H. Mining and Quarry Industry of New York 1905. 
162p. June 1906. 25¢. | 
112 Mining and Quarry Industry of New York 1906. 82p. July 
1907. 15¢. : 
orhewland D. H. & Kemp, J. F. Geology of the Adirondack Magnetic 
Iron Ores with a Report on the Mineville-Port Henry Mine Group. 
184p. 14pl. 8 maps. Apr. 1908. 35¢. ' 
120 D.H. Newland. Mining and Quarry Industry of New York 1907. 82p. 
July 1908. 15¢. 
123 & Hartnagel, C. A. Iron Ores of the Clinton Formation in New 
York State. 76p.il.14 pl. 3 maps. Nov. 1908. 265¢. | 
132 Newland, D, H. Mining and Quarry Industry of New York 1908. 98p. 
July 1909. 15¢. 7 
—— Mining and Quarry Industry of New York for 1909. Im preparation. 
Mineralogy. 4 Nason, F.L. Some New York Minerals and their Localities — 
22p. 1pl. Aug. 1888. > Free, H 
58 Whitlock, H. P. Guide to the Mineralogic Collections of the New York 
State Museum. 1150p. il. 39pl. 11 models. Sept. 1902. 4o0c. ; 
New York Mineral Localities. 1rop. Oct. 1903. 20c. RI 
Contributions from the Minetalogic Laboratory. 38p. 7pl. Dec. 


70 
98 


1905. T5c. A 5 - 
Paleontology. 34 Cumings, E. R. Lower Silurian System of Eastern Mont- 
gomery County; Prosser, C. S. Notes on the Stratigraphy of Mohawk 
Valley and Saratoga County, N. Y. 74p. 14pl. map. May 1900. 15c. 
39 Clarke, J. M.: Simpson, G. B. & Loomis, F. B. Palecntologic Papers 1. 
y2p. il. r6pl. Oct. 1900. 15¢c. : 
Contents: Clarke, J. M. A Remarkable Occurrence of Orth in the O: t f 
the paiathe, OM NY. ets : . 3 ae in the Oneonta Beds of 
—— Paropsonema cryptophya: a Peculia chi Y the I - | 
(Portage Beds) of Western New York. . an patna chee 
—— Dictyonine Hexactinellid Sponges from the Upper Devonic of New York. 
—— The Water Biscuit of Squaw Island, Canandaigua Lake, N. Y. : 
Simpson, G. B. Preliminary Descriptions of New Genera of Paleozoic Rugose Corals. 
Loomis, F. B. Siluric Fungi from Western New York. 


42 Ruedemann, Rudolf. Hudson River Beds near Albany and their Taxo- 
nomic Equivalents. 116p. apl.map. Apr. 1901. asc. 
45 Grabau. A. W. Geology and Paleontology of Niagara Falls and Vicinity. 
286p. il. r8p!. map. Apr. 1991. 65c; cloth, goc. 4 
49 Ruedemann, Rudolf; Clarke, J> M. & Wood, Elvira. Paleontologie 
Papers 2. 240p. 13pl. Dec. 1901. 4oc. 
Contents: Ruedemann, Rudolf. Trenton Conglomerate of Rysedorph Hill. 
Clarke, J. M. Limestones of Central and Western New York Invecueddes with Bitumi- 
= naee Shales iv Rises oes 
ood, Elvira. arcellus Li t L i ; 
Clarke, J. M. New A gatneriatton papers Gnd wy ee eS 


~—_Value of Amnigenia as an Indicator of Fresh- : A A . 
New York, Ireland and the Rhineland. resh-water Deposits during the Devonic of 


ae 
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"32 Clarke, J. M. Report of the State Paleontologi i 

. map, 1 tab, aly 4903. hes eontologist 1901. 28op. il. ropl. 

3 uther, D. D. Stratigraphy of Canandai 
“rane 7p, map oe = y andaigua and Naples Quad- 
‘ arke, J. M. Catalogue of Type Specimens of Pal ic Fossils i 
iad oe ae gabe TAe0 Mag 1903. ane pets ake 
6 eport of the State Paleontologist 1902. 464p. ; 

3 as. Bee gist 19 464p. 52pl.7 maps. Nov. 
80 —— Report of the State Paleontologist 1903. 6p. 
gx Feee 1995; 856: Hath is Dee aie salir 
81 uther, D. D. Watkins and Elmir d 

: fs. 1905. ae ira Quadrangles. 32p. map. 
82 eologic Map of the Tully Quadrangle. 4op. map. Apr. : 

90 Ruedemann, Rudolf. Cephalopoda of Beekmantown a Chany coe 
_ mations of Champlain Basin. 224p. il. 38pl. May 1906. 75¢, cloth. 
92 Grabau, A. W. Guide to the Geology and Paleontology of the Schoharie 
Region. 314p. il. 26pl. map. Apr. 1906. 75¢, cloth. 

99 Luther, D. D. Geology of the Buffalo Quadrangle. 32p. map. May 
mee 1900. 20C. 

tor —— Geology of the Penn Yan-Hammondsport Quadrangles. 28p. 
map. July 1906. 25¢. : 

114 Hartnagel, C. A. Geologic Map of the Rochester and Ontario Beach 
Quadrangles. 36p. map. Aug. 1907. 20¢. 

118 Clarke, J. M. & Luther, D. D. Geologic Maps and Descriptions of the 
Portage and Nunda Quadrangles including a map of Letchworth Park. 
sop. r6pl. 4 maps. Jan. 1908. 35¢. : 3 
. Luther, D. D. Geology of the Geneva-Ovid Quadrangles. 44p. map. 

j pr. 1999. 20C. *, 

- —— Geology of the Phelps Quadrangle. In preparation. 

Whitnall, H.O. Geology of the Morrisville Quadrangle. Prepared. 

_ Hopkins, T.C. Geology of the Syracuse Quadrangle. In preparation. 
“Hudson, G. H. Geology of Valcour Island. Jn preparation. 
Zoology. 1 Marshall, W. B. Preliminary List of New York Unionidae. 


_ 20op. Mar. 1892. _ Free. 
9 —— Beaks of Unionidae Inhabiting the Vicinity of Albany, N. Y. 3op. 


Ys re Aug. 1890. Free. : 
29 Miller, G. S. jr. Preliminary List of New York Mammals. 124p. 


Oct. 1899. 15¢. 
_ 33 Farr, M.S. Check List of New York Birds. 224p. Apr. 1900. 25¢. 
~ 38 Miller, G. S. jr. Key to the Land Mammals of Northeastern North 


_ America. ce Oct. 1900. 15¢. 
40 Simpson, G. B. Anatomy and Physiology of Polygyra albolabris and 


Limax maximus and Embryology of Limax maximus. 82p. 28pl. Oct. 


@) *1901. 25¢. 
' 43 Kellogg, J. L. Clam and Scallop Industries of New York. 36p. 2pl. 


map. Apr. 1901. Free. : 
51 Eckel, E. C. & Paulmier, F. C. Catalogue of Reptiles and Batrachians 


* of New York. 64p.il. rpl. Apr. 1902. 15¢. 


Eckel, E. C. Serpents of Northeastern United States. 
Paulmier, F.C. Lizards, Tortoises and Batrachians of New York. 


60 Bean, T. H. Catalogue of the Fishes of New York. 784p. Feb. 1903. 
- $1, cloth. 

71 Kellogg. 
gpl. Sept. 1903. Free. 

- 88 Peteon, Elizabeth J. Check List of the Mollusca of New York. 116p. 


_ May 1905. 206. 
gt Paulmier, F. C. Higher Crustacea of New York City. 78p. il. June 


J. L. Feeding Habits and Growth of Venus mercenaria. 30p. 


~ 1905. 20C. A : : 
130 Shufeldt, R. W. ? Osteologyof Birds. 382p. il. 26pl. May 1909. 50¢. 
Entomology. 5 Lintner, J. A. White Grub of the May Beetle. 34p. ie 


_ Nov. 1888. Free. _ i = 
6 —— Cut-worms. ; 38p. il. | Nov. 1888. || Free. 


4 ‘ 
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13 —— San José Scale and Some Destructive Insects of New York State. 


1. r. 18 
20 Feit E. P. : Bim leat ected in New York State. 46p. il, spl. June | 


1898. Free. 

See 57. . |} 
23 —— 14th Report of the State Entomologist 1898. rsop. il. gpl. Dec. 

1898. 20c. 


Memorial of the Life and Entomologic Work of J. A. Lintner Ph.D. 
State Entomologist 1874-98; Index to Entomologist’s Reports 1-13. 
316p. 1pl. Oct. 1899. 35¢c. 

Supplement to 14th report of the State Entomologist 

Collection, Preservation and Distribution of New York Insects 
36p. il. Apr. 1899._ Free. 


27 Shade Tree Pests in New York State. 26p. il. spl. May 1899. 
Free. 

31 1sth Report of the ‘State Entomologist 1899. 128p. June 1900, 
15c 

36 16th Report of the State Entomologist 1900. 118p. 16pl. Mar. 
Igor. 


oatogie of Some of the More Important Injurious and Beneficial 

Insects of New York State. 54p. il. Sept. 1900. Free. | 

Scale Insects of Importance and a List of the Species in New 
York State. 94P- il. rspl. June rgor. 25¢. 

47 Needham, J. G. & Betten, Cornelius. Aquatic Insects in the Adiron- 
dacks. 234p. il. 36 1. Sept. IQOI. 45¢. : 

53 Felt, E. P. 17th Report of the State Entomologist 1901. 232p. il. 6pl. 
Aug. 1902. Out of print. 

Im Leaf Beetle in New York State. 46p. il. 8pl. Aug. roo2. 

Out of print. 


This is a revision of 20 containing the more essential facts observed since that was pre- 
pared. 
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50 Grapevine Root Worm. 4op. 6pl. Dec. 1902. 15¢. 
See 72. 
64 18th Report of the State Entomologist 1902. rrop. 6pl. May 


"Ne Out of print. 
68 eee, G. & others. Aquatic Insects in New York: 322p. sz2pl. 
g. 1903. as cloth. 

72 Ande, E.P. Grapevine Root Worm. s8p. r13pl. Nov. 1903. 20c. 


This is a revision of 59 containing the more essential facts observed since that was 
prepared. 


74 & Joutel, L. H. Monograph of the Genus Saperda. 88p. rapl. 4 
June 1904. 25¢. 
76 Felt, E. P. roth Report of the State Entomologist 1903. rsop. 4pl. 
1904. 1 5c. 
79 Mosquitos or Culicidae of New York. 164p. il. 57pl. tab. Oct. 
1904. 40Cc. 
86 Needham, if G. & others. May Flies and Midges of New York. 352p. 
Ae aye Bee 1905 80c, aries 
97 Fe 20 eport of the State Ent logist i 
Flee aloha p ntomologist 1904. 246p. il. ropl. 


103 Gipsy and Brown Tail Moths. 44p. ropl. July 1906. 15¢. 

104 ; 21st Report of the State Entomologist ae 7 ae reek Aug. 
1906. 25¢. 

109 Tussock Moth and Elm Leaf Beetle. 34p. 8pl. Mar. 1907. 200. 


110 —— 22d Report of the State Entomologist 1906. rsap. gpl. June 
1907. 25¢. 

124 23d Report of the State Entomol . i 
Sch soos Ologist 1907. 542p. 44pl. il. 

129 Control of Household Insects. 48p. il. May 1909, Free. 
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24th Report of the State Entomologist 1908. 208p. 17pl. il. Sept. 
PIGS, -35C. 


- Needham, J:G. Monograph on Stone Flies. In preparation. 
Botany. 2 Peck, C. H. Contributions to the Botany of the State of New 


York. 72p. 2pl. May 1887. Out of print. 
8 Boleti of the United States. o98p. Sept. 1889. Out of print. 
Report of the State Botanist 1898. 76p. spl. Oct. 1899. Out of 
¢ . 


print. 


Plants of North Elba. 206p. map. June 1899. 200. 
— Report of the State Botanist 1901. 58p.7pl. Nov. 1902. 4oc. 

—— Report of the State Botanist 1902. 196p.5pl. May 1903. Soc. 

75 —— Report of the State Botanist 1903. op. 4pl. 1904. 4oc. 

-—— Report of the State Botanist 1904. 6op. ropl. July 1905. 4oc. , 
Report of the State Botanist 1905. 108p.r2pl. Aug. 1906. 5o0c. 
Report of the State Botanist 1906. 120p. 6pl. July 1907. 35¢. 
Report of the State Botanist 1907. 178p. spl. Aug. 1908. 4oc. 


s 131 - Report of the State Botanist 1908. 202p. 4pl. July 1909. 4oc. 
- Archeology. 16 Beauchamp, W. M. Aboriginal Chipped Stone Imple- 
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ments of New York. 86p. 23pl. -Oct. 1897. 25c. 
18 Polished Stone Articles used by the New York Aborigines. r104p.- 
35pl. Nov. 1897. 25C. 


22 Earthenware of the New York Aborigines.  78p. 33pl. Oct. 
1898. 25c. 
32 Aboriginal Occupation of New York. 1g0p. 16pl. 2maps Mar. 


THOOn, 3OC. 

Wampum and Shell Articles used by New York Indians. 
166p. 28pl. Mar. 1901. 300C. 

Horn and Bone Implements of the New York Indians. r1r12p. 43pl. 
Mar. 1902. 300¢. ' 
Metallic Implements of the New York Indians. 4p. 38pl. 
June 1902. 265¢. 


41 


50 
55 


Metallic Ornaments of the New York Indians. 122p. 37pl. Dec. 
-1903. 30C. t ‘ 
78 History of the New York Iroquois. 340p. 17pl. map. Feb. 1905. 


75¢, cloth. 


87 Perch Lake Mounds. 84p. t2pl. Apr. 1905. 20C. 

89 Aboriginal Use of Wood in New York. 1190p. 3 spl. June 
1905. 35¢. : 

108 Aboriginal Place Names of New York. 336p. May 1907.  4oc. 

113 —— Civil, Religious and Mourning Councils and Ceremonies of Adop- 


tion. 3118p. 7pl. June 1907. 25¢. : : 
117 Parker, A. C. An Erie Indian Village and Burial Site. s1o2p. 
38pl. Dec. 1907. 300. : 

125 Converse, H. M. & Parker, A.C. Iroquois Myths and Legends. 196p. 
il, r1tpl. Dec. 1908. 5oc. Pe 
Miscellaneous. Ms1 (62) Merrill, F. J. H. Directory of Natural History 

Museums in United States and Canada. 236p. Apr.1903. 300¢. 


S66 Ellis, Mary. Index to Publications of the New York State Nat- 


~ ural History Survey and New York State Museum 1837-1902. 418p. 

~ June 1903. 75¢, cloth. 

Museum memoirs 1889-date. Q. a 

t Beecher, C. E. & Clarke, J. M. Development of Some Silurian Brachi- 
opoda. 6p. 8pl. Oct. 1889. $1. 


2 Hall, James & Clarke, J. M. Paleozoic Reticulate Sponges. 350p. it. 7opl. 


1898. $2, cloth. ; spc 
3 Clarke, J. M. The Oriskany Fauna of Becraft Mountain, Columbia Co., 


N. Y. 128p. 9pl. Oct. 1900. 80c. 
4 Peck, C. H: NV. Edible Fungi, 1895-99. 106p. 25pl. Nov. 1900. ($1.25) 
This includes revised descriptions and illustrations of fungi reported in the 49th, 51st and 
52d reports of the State Botanist. 
§ Clarke, J. M. & Ruedemann, Rudolf. Guelph Formation and Fauna of 
° “New York State. ro6p.2zpl. July 1903. $1.50, cloth. 
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6 Clarke, J. M. Naples Fauna in Western New York. 268p. 26pl. map > 


$2, cloth. ‘ 0 Satan « 
7 Ruedemann, Rudolf. Neb Bie ss of New York. Pt 1 Graptolites of the 
Lower Beds. 350p.17pl. Feb. 1905. $1.50, cloth. ‘ 


8 Felt, E. P. Insects Affecting Park and Woodland Trees. v.1. 46o0p. 
Sil: ay Feb. 1906. $2.50, cloth; v.2. 548p. il. 22pl.; Feb. 1907. 
: 2, cloth. q 4 
9 cle, J. M. Early Devonic of New York and Eastern North America. — 
Pt 1. 366p. il. 7opl. 5 maps. Mar. 1908. $2.50, cloth; Pt 2, 250p. il, 36pl. 
4maps. Sept. 1909. $2, cloth. : 
to Eastman, R. The Devonic Fishes of the New York Formations. 
236p. spl. 1907. $1.25, cloth. aye 
11 Ruedemann, Rudolf. Graptolites of New York. Pt 2 Graptolites of the 
’ Higher Beds. 584p. il. 2 tab. 31pl. Apr. 1908. $2.50, cloth. 
12 Eaton, E.H. Birds of New York. In press. 
13 Whitlock, H. P. Calcites of New York. In press. 
nae Ns Le & Ruedemann, Rudolf. The Eurypterida of New York. 
. repared. 
Natural history of New York. 3ov. il: Pe maps. 4to. Albany 1842-94. 
DIVISION 1 zooLoGy. De Kay, James E. Zoology of New York; or, The 
New York Fauna; comprising detailed descriptions of all the animals 
hitherto observed within the State of New York with brief notices of 
those occasionally found near its borders, and accompanied by appropri- 
ate illustrations. 5v.il.pl.maps. sq. 4to. Albany 1842-44. Out oj print. 
Historical introduction to the series by Gov. W. H. Seward. 178p. 


v. 1 ptr Mammalia. 131+46p. 33pl. 1842. 
390 copies with hand-colored plates. 

v. 2 pt2 Birds. 12+380p. 141pl. 1844. 
Colored piates. 

v. 3 pt3 Reptiles and Amphibia. 7+ 98p. pt4 Fishes. 15+4r5p. 1842. 
pt3—4 bound together. 

v. 4 Plates to accompany v. 3. Reptiles and Amphibia 23pl. Fishes 7gpl. 
1842. 

300 copies with hand-colored plates. 

v. 5 pts Mollusca. 4+271p. qopl. pt6 Crustacea. yop. r3pl. 1843-44. 
Hand-colored plates; pts—6 bound together. : 

DIVISION 2 BOTANY. Torrey, John. Flora of the State of New York; com- 
prising full descriptions of all the indigenous and naturalized plants hith- 
erto discovered in the State, with remarks on their economical and medical 
properties. 2v. il. pl. sq. 4to. Albany 1843. Out of print. 

v. 1 Flora of the State of New York. 12+484p. 72pl. 1843. 

300 copies with hand-colored plates. 

v. 2 Flora of the State of New York. 572p. 89pl. 1843. 
300 copies with hand-colored plates. 

DIVISION 3 MINERALOGY. Beck, Lewis C. Mineralogy of New York; com- 
prising detailed descriptions of the minerals hitherto found in the State 
of New York, and notices of their uses in the arts and agriculture, il. pl. 
sq. 4to. Albany 1842. Out of print. 

v. E pt1 Economical Mineralogy. pt2 Descriptive Mineralogy. 24+536p. 
1642. 

8 plates additional to those printed as part of the text. 


peaelon 2 iter aa W. bike Emmons, Ebenezer; Vanuxem, Lard- 

ner all, James. Geology of New York. eile picesa. 

1842-43, be: of print gy a il, pl. sq. 4to. Albany 

v, 1 ptr Mather, W. W. First Geological District. 37+653p. 46pl. x18 

v. a. ptz2 Emmons, Ebenezer. Second Geological Disivict, ie at oa 
1842. 

v. 3 pt3 Vanuxem, Lardner. Third Geological District. 306p. 1842. 

v. 4 pt4 Hall, James. Fourth Geological District. 22 +683p. Prope map. 


1843. 


MUSEUM PUBLICATIONS 


DIVISION 5 AGRICULTURE. Emmons, Ebenezer. Agriculture of New York; 
_ comprising an account of the classification, composition and distribution 
_ of the soils and rocks and the natural waters of the different geological 
_ formations, together with a condensed view of the meteorology and agri- 
fz ioe productions of the State. sv. il. pl. sq. 4to. Albany 1846-54. Out 
_ Of prent. 

‘ z ae of the State, their Composition and Distribution. 11 +37rp. arp). 
1640. a 

, 2 Analysis of Soils, Plants, Cereals, etc. 8+343+46p. 42pl. 1849. 

x With hand-colored plates. 

Vv. 3 Fruits, etc. 8+340p. 1851. 

‘Y. 4 Plates to accompany v. 3. gspl. 1851. 

_ Hand-colored. 

v. 5 Insects Injurious to Agriculture. 8+272p. sopl. 1854. 

- With hand-colored plates. 

DIVISION 6 PALEONTOLOGY. Hall, James. Paleontology of New York. §8v. 
~-il. pl. sq. 4to. Albany 1847-94. Bound in cloth. 

Vv. 1 Organic Remains of the Lower Division of the New York System. 

23+338p. ogpl. 1847. Out of print. 

-v. 2 Organic Remains of Lower Middle Division of the New York System. 
- &+362p. rogpl. 1852. Out of print. 

-v. 3 Organic Remains of the Lower Helderberg Group and the Oriskany 

_ Sandstone. pti, text 12+532p. 1859. [$3.50] 

——ptz. 143pl. 1861. [$2.50] 

_v. 4 Fossil Brachiopoda of the Upper Helderberg, Hamilton, Portage and 
_ Chemung Groups. 11+1+428p. 6opl. 1867. $2.50. 

-y. 5 ptr Lamellibranchiata 1. Monomyaria of the Upper Helderberg, 

_ Hamilton and Chemung Groups. 18+268p. 45pl. 1884. $2.50. 
Lamellibranchiata 2. Dimyaria of the Upper Helderberg, Ham- 
- ilton, Portage and Chemung Groups. 62+2093p. sipl. 1885. $2.50. 
pt2 Gasteropoda, Pteropoda and Cephalopoda of the Upper Helder- 
- berg, Hamilton, Portage and Chemung Groups. 2v. 1879. v. 1, text. 
15+492p. v. 2, 120pl. $2.50 for 2 v. 

& Simpson, George B. v. 6 Corals and Bryozoa of the Lower and Up- 
per Helderberg and Hamilton Groups. 24+298p. 67pl. 1887. $2.50. 
—— & Clarke, John M. v. 7 Trilobites and other Crustacea of the Oris- 
kany, Upper Helderberg, Hamilton, Portage, Chemung and Catskill 
Groups. 64+236p. 46pl. 1888. Cont. supplement to v. 5, ptz. Ptero- 
_ poda, Cephalopoda and Annelida. 42p. 18pl. 1888. $2.50. 

—— & Clarke, John M. v. 8 ptr Introduction to the Study of the Genera 
- of the Paleozoic Brachiopoda. 16+367p. 44pl. 1892. $2.50. 

—— & Clarke, John M. y. 8 pt2 Paleozoic Brachiopoda. 16+394p. 64pl. 

1894. $2.50. 
Catalogue of the Cabinet of Natural History of the State of New York and 
~ of the Historical and Antiquarian Collection annexed thereto. 242p. 8vo. 
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1353. 
‘Handbooks 1893-date. 

In quantities, 1 cent for each 16 pages or less. Single copies postpaid as below. 
“New York State Museum. 52p.il. Free. 
i Outlines, history and work of the museum with list of staff ‘1902. 
Paleontology. 12p. Free. 


- Brief outline ot State Museum work in paleontology under heads: Definition; Relation to 
“biology; Relation to stratigraphy; History of paleontology in New York, 


-Guide to Excursions in the Fossiliferous Rocks of New York. 124p. Free. 
- Itineraries of 32 trips covering nearly the entire series of Paleozoic rocks, prepared specially 
for the use of teachers and students desiring to acquaint themselves mcre intimately with the 
elassic rocks of this State. 

Entomology. 16p. Free. 

Economic Geology. 44p. ree. 

Insecticides and Fungicides. 20p. Free. | . 

Classification of New York Series of Geologic Formations. 32p. Free. 


_ Sullivan, Ulster and Suffolk counties; also northeastern New Jersey and part of western 


Geologic maps on the United States Geological surrey topographic base ‘ 
a 


. *Salamanca Guacrengle. Mus. bul. 80. 1905. Free. 
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Geologic maps. Merrill, F. J. H. Economic and Geologic Map of : 
“ot Risw bales issued as part of Museum bulletin 15 and 48th M 
_ Report, v. r. 59x67 cm. 1894. Scale 14 miles to 1 inch. r5¢. 
— Map of the State of New York Showing the Locati f Qua 
- Stone Used for Building and Road Metal. Mus. bul. 17. 1897. Fre 
—— Map of the State of New York Showing the Distribution of the Rocks 
’ Most Useful for Road Metal. Mus. bul. 17. 1897. Free. | > 
—— Geologic Map of New York. roor1. Scale 5 miles to 1 inch. In at a 
form $3; mounted on rollers $5. Lower Hudson sheet 6oc. 


The lower Hudson sheet, geologically colored, comprises Rockland, Orange, Dutchess, Put 
nam, Westchester, New ok. Richmond, Kings. Queens and Nassau counties, and parts o! 


Connecticut. p . 
Map of New York Showing the Surface Configuration and Water Sheds. 
tg01. Scale 12 milestorinch. 15c. | : : A 
—— Map of the State of New York Showing the Location of its Economic 
Deposits. 1904. Scale 12 miles to 1 inch. 15¢. ‘ 


scale 1 in, = 1m. Those marked with an asterisk 
lished separately. ; 
*Albany county. Mus. rep’t 49, v. 2. 1898. Out of print. 
Area around Lake Placid. Mus. bul. 21. 1898. F - 
Vicinity of Frankfort Hill [parts of Herkimer and Oneida counties]. Mus. 
SEP t 52,).Ve Zs. 1500. 
Rockland county. State geol. rep’t 18. 1899. 
Amsterdam quadrangle. Mus. bul. 34. tg00. ° 
*Parts of Albany and Rensselaer counties. Mus. bul. 42. rgo1. Free. 
*Niagara river. Mus. bul. 45. t1o0r. 25¢. 
Part of Clinton county. State geol. rep’t 19. 1gor. 
Oyster Bay and Hempstead quadrangles on Long Island. Mus. bul. 48. 


ve also been pub- | 
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Portions of Clinton and Essex counties. Mus. bul. 52. 1902. 4 

Part of town of Northumberland, Saratoga co. State geol. rep’t 21. 190 

Union Springs, Cayuga county and vicinity. Mus. bul. 69. 1903. : 

*Olean quadrangle. Mus. bul. 69. 1903. Free. 

*Becraft Mt with 2 sheets of sections. (Scale 1 in. = 4m.) Mus. bul. 6 
1903. 20¢. 

*Canandaigua-Naples quadrangles. Mus. bul. 63. 1904. .20¢. 

*Little Falls quadrangle. Mus. bul. 77. 1905. Free. : 

*Watkins-Elmira quadrangles. Mus. bul. 81. 1905. 200. 

*Tully quadrangle. Mus. bul. 82. roos5. Free. 
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*Mooers quadrangle. Mus. bul. 83. 1905. Free. 

*Buffalo quadrangle. Mus. bul. 99. 1906. Free. 

*Penn Yan-Hammondsport quadrangles. Mus. bul. ror. 1906. 200, 
*Rochester and Ontario Beach quadrangles. Mus. bul. 114. 200. 
*Long Lake quadrangle. Mus. bul. r15. Free. 

*Nunda-Portage quadrangles. Mus. bul. 118. 200. 

*Remsen quadrangle. Mus. bul. 126. 1908. Free. 

*Geneva-Ovid quadrangles. Mus. bul. 128. 1909. 200. 

*Port Leyden quadrangle. Mus. bul. 135. r9t0. Free. 
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